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We've learned a lot about making clinker grinders 
in the past quarter century, and we believe this new model is 
the best around. Users report that it is not only extremely rugged, 
but also saves substantial amounts of power. All main bearings” 
are protected by pressurized lantern rings for smooth herons... 


ance and long life. Designed to wuts down to o anh Spheres) 


This new A-S-H Clinker Grinder is just 4 
another example of how our engineers 
git there fustest with the mostest” in ash and 
dust handling equipment. Their recommenda- 
tions will be of vital assistance to you on your 
next project. Write for our latest catalogs. 


ALLEN-SHERMAN-HOFF CO. 
A—259 E. Lancaster Ave., Wynnewood, Pa. 
and Representatives in Principal Cities 
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Otter Tail Power Company handles lignite 


efficiently Link-Belt 
conveyor system 


Read how LINK-BELT’s 
unequalled experience 
plus quality equipment 
pays off in low fuel 
handling costs 


HEN OTTER TAIL POWER CO. planned their 

Ortonville (Minn.) station, economics dictated 
lignite be used as fuel. Recognizing the handling 
difficulties, they and consultant J. F. Pritchard and Co. 
agreed Link-Belt's broad fuel handling experience 
offered the best assurance of an efficient system. 

And they were right: The Link-Belt-designed sys- 
tem moves up to 240 tons of lignite per hour. Smooth 
handling minimizes the dusting that is a problem 
because of the ease with which lignite disintegrates. 
Clinging or freezing to conveyor belts—and_ conse- 
quent belt misalignment—is solved by using snub 
and bend pulleys of open slat construction. 

You will find it pays to rely on Link-Belt for every 
detail of your coal handling system—from planning 


to erection, if desired. Link-Belt builds a complete; 
quality line for every step in handling coal—from rail- 
road car or ship to bunker. For full information, call 
the Link-Belt office near you. An experienced engi- 
neer will be glad to work with you and your consult- 
ants—help you plan for highest efficiency. 


LINK<©}BELT 


COAL HANDLING EQUIPMENT 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, 
Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, Los 
Angeles, Seattle, Toronto, Springs (South Africa), Sydney 

(Australia). Sales Offices in Principal Cities. 13,047 


Double track dump hoppers and double reciprocating plate 
feeder serve inclined belt conveyor, extending to crusher. 
Additional Link-Belt conveyors carry material direct to steam 
plant bunker or to storage yard. 
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Note full load of lignite carried by Link-Belt inclined belt 
conveyor from hoppers to crusher. Inclined steel apron con- 
veyor from yard coal reclaim hopper to belt conveyor is 
seen at top left. 
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DE LAVAL 


Ten De Laval centrifugal pumps, with a total capacity 
of 34,000 gpm, play a vital role in the deluge fire- 
fighting system of the New York International Airport 
at Idlewild, Long Island. 

The installation is composed of two 2,500 gpm and 
three 4,000 gpm motor-driven pumps as well as two 
2,500 gpm and three 4,000 gpm diesel-driven units, 
which are used for standby service. When the normal 


on the job at Idlewild 


operating pressure drops from 165 psi to 140 psi or 
less, the electric pumps go to work automatically. The 
diesels are brought into service as necessary. 

Efficient De Laval centrifugal pumps are serving 
water works and fire-fighting stations all over America. 
These pumps are available in capacities ranging from 
less than one million gallons per day to more than 
100 million gallons per day. 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
g15 Nottingham Way, Trenton 2, New Jersey 
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ELECTRICAL MAINTENANCE is a fine art 
at Charles Pfizer & Co, world’s largest pro- 
ducers of antibiotics. It has to be, because 
shutdowns of delicate processes are costly. 
As our out-of-plant report (pp 107-113) 
tells, Pfizer engineers start by designing 
to eliminate maintenance as far as possible. 
Then, by careful planning, smart organiza- 
tion and ingenious methods, they speed 
necessary maintenance to cut downtime. 

In the cover photo, McGraw-Hill photog- 
rapher Chris Grube catches one of the many 
Pfizer maintenance ideas. Blueprints, com- 
bining wiring diagrams and schematics, are 
out where they’re needed, not back in the 
files. So when an electrician reaches the 
trouble spot he’s got everything he needs. 
It’s just one of the little things that add up 
to an efficient maintenance program. 


Next month... 


® Are you making the most of what 
today’s hard-surfacing methods offer? 
Our 16-pg practical manual will tell 
you what they can do, show you step-by- 
step how to hard-surface by electric 
arc, torch, spray and other methods, 
pass along sound tips on putting them 
to work saving maintenance dollars in 
your own plant. 


® In paper and textile mills, new 
ways of trapping Btu’s cut fuel cost, 
as an upcoming article shows. Can 
such “economizers” help you? 


® Peacetime applications of nuclear 
research continue to grow. Right now 
radioactive materials are helping to 
find answers to industry’s lubrication 
problems. A March story tells how. 


® Remember Ed Kates’ comprehensive 
series on diesel instruments and con- 
trols? Starting next month, a new one, 
on governors, takes you from funda- 
mentals right through specific types 
to practical applications. 


. . . and future months 


® To see how pumped storage improves 
power-system operation, watch for our 
story on Switzerland’s Etzel develop- 
ment. In its 120,000-hp hydro station, 
two 35,000-gpm 5-stage pumps work 
against the high head of 1611 ft. 
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BEST WAY to solve a housing problem is to eliminate the need 
for housing! That's exactly what the Allis-Chalmers weather- 
protected motor does. It eliminates the need for a costly building 
... costly in added capital investment, costly in upkeep, and costly 
in extended construction time. 


Proved by Special Tests 
We know this weather-protected design can give 
you these savings . . . plus dependable performance 
-.. because we've tested it under extreme conditions. 

Take the 900-hp, 435-rpm, 4160-volt motor 
shown above. While running at normal speed and 
voltage, it was deluged with water at rates up to 40 
inches per hour — driven by winds up to 75 miles 
per hour. This was done repeatedly from all angles. 
But on inspection, no moisture was detected on the 


ALLIS-CHALMERS 


windings of this weather-protected motor. 
And other tests checked its effectiveness in keep- 
ing out wind-driven fine sand, 
Bulletin Describes Features 
The construction features that provide this eco- 
nomical, super-splashproof performance are avail- 
able in ratings for all major auxiliary drives. For 


‘more infermation, ask your nearby A-C rep’esenta- 


tive for Bulletin 05R7874, or write to Allis- 
Chalmers, Milwaukee 1, Wisconsin, A-3907 
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...with Power 
readers... 


CutTtinc VIBRATION ... 


I wish to comment on Francis P Wit- 
mer’s article, “How to Cut Vibration in Big 
Turbine-Generator Foundations,” which ap- 
peared in November. 

For several years I have had the oppor- 
tunity to design more than a dozen large 
turbine-foundations up to 150,000-kw capa- 
city. The detailed design of a 100,000-kw 
unit was described in “Foundation for a 
Large Turbogenerator,” a paper by Paul 
Rogers, Nov 1951 issue of Journal of the 
American Concrete Institute. 

It has been customary to provide a con- 
siderable mass to load ratio for such tur- 
bine foundations, and experience indicates 
that supports designed on such basis are 
relatively free from disturbing vibrations. 
Lately, however, design engineers have be- 
come more conscious of the possibility of 
resonance between the vibration of the unit 
and the natural frequency of vibra'ion of 
the support. 

Some recommendations from turbine 
manufacturers call for the avoicance of 
such support deflections that would pro- 
duce equal frequency of vibration with the 
unit. The formula for such deflection is 
usually based on the spring factor of a sin- 
gle degree of freedom system. 

The supporting girders, however, are 
(Continued on page 208) 
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McClain, Toynsend, Krauss and plans for cutting maintenance 


GOOD MAINTENANCE STARTS HERE—in the planning of these three 
Pfizer engineering executives. Director of Engrg D C McClain came 
to Pfizer 36 years ago, after powerhouse and high-tension work with 
Westinghouse, Church, Kerr & Co. He’s a Univ of Illinois man. 

W R Townsend, chief engineer, is a Rensselaer graduate, a member 
of ASME, AIEE. He gained early experience with American Sugar 
Refining Co and several consulting firms before joining Pfizer 23 
years ago. Directly responsible for operations described on pp 107-113 
is William Krauss, electrical engineer. A Pratt Institute graduate, 
he’s designed and supervised several large Pfizer power and light 


FAMILY HOBBIES are Vince Calise’s 
greatest enthusiasm outside his work 
as Director of Research and Product 
Development for Graver Water Condi- 
tioning Co. Vince, his wife, daughter, 
and son work in the arts — music, 
painting, sculpture — as a group. Be- 
sides having a lot of fun, the boy 
shows some talent for sculpture and 
the girl marked ability at the easel. 
Vince is modest about his own. tal- 
ents — he just says he finds painting, 
particularly the abstract variety, ex- 
tremely relaxing. 


installations in the 23 years he’s been with this growing firm. 


V J Calise 


Water conditioning has been Calise’s prime professional interest 
since student days at Brooklyn Poly and City College, N. Y. He was 
with Permutit and Liquid Conditioning Corp before joining Graver. 


THE ARTS rate high with our authors 
this month — Alfred Aicher enjoys 
nothing so much as listening to good 
music, collects classical records. We’re 
deep in the record-collecting game our- 
selves but we’ve never tried Al’s other 
hobby—wood carving. 

He studied mechanical engineering 
at Drexel Institute and started to put 
it to work at American Engineering 
Co. Then, in 1919, he moved over to the 
engineering department of the Yarnall- 
Waring Co. Later, Al went into field 
service work and for the past 12 years 


AL Aicher 


has been in field sales. From this daily contact with equipment users. 
Al has picked up a good many ideas about what plant engineers 


want to know, passes some along in the article beginning on p 84. 
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YEARS 


of operating experience with STEAM 


An important element in successful 
high-pressure operation is the B&W 
Cyclone Steam Separator, devel- 
oped by B&W Research. This simple, 
highly efficient device is typical of 
the manner in which B& W's progres- 
sive research pushes the science of 
steam generation to ever higher 
levels of economy. 


For those seeking the high steam-cycle efficiencies obtainable 
with steam pressures over 2000 psi, B&W offers unparalleled 
design and operating experience . . . drawing upon 2 back- 
gtound extending over the last 14 years with units to-serve 
over 10,000,000 kilowatts of generating capacity. 

The outstanding performance records of the 14 B&W in- 
stallations already operating in this range have given strong 
impetus to the present trend toward use of pressures over 
2000 psi . . . have resulted in orders for more than 60 addi- 
tional B&W units with design pressures up to 2700 psi. 

B&W’s many years of experience in designing and building 
boilers for economical, high-pressure steam generation, as 
exemplified in the list on the opposite page, are at your service. 
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B&W BOILERS WITH DESIGN PRESSURES 
OVER 2000 PSI 


Boiler Design 


Owner 


Diamond Alkali ‘Co. 

Appalachian Electric Power Co. 

Indiana & Michigan Electric Co. 

The Ohio Power Co. 


Indiana & Michigan Electric Co. 
Appalachian Electric Power Co. 
Commonwealth Edison Co. 

The Ohio Power Co. 

Public Service Co. of No. Illinois 
Indiana & Michigan Electric Co. 
Consolidated Edison Co. of N. Y. 
Philadelphia Electric Co. 
Consolidated Edison Co. of N. Y. 
Pennsylvania Electric Co. 
Philadelphia Electric Co. 


Appalachian Electric Power Co. 
Commonwealth Edison Co. 
Tennessee Valley Authority 
Commonwealth Edison Co. 


Jersey Central Power & Light Co. 
Georgia Power Co, . 

Southern California Edison Co. 
Narragansett Electric Lighting Co. 
Public Service Co. of No. Illinois 
Tennessee Valley Authority ... 


Public Service Elec. & Gas 

Indiana & Michigan Electric Co. . 

Tennessee Valley Authority . 

Tennessee Valley Authority 

The Ohio Power Co. ............ 
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SUPPORT TUBE 
ELIMINATES STRESSES 
IN DRUM NOZZLES 


IMPROVED 
GAUGE VALVES FOR 
PRESSURES TO 2500 PSI 


In addition to the advantages shown above, this 
gauge provides maximum level visibility with 
minimum drum nozzle spacing. Greater reading 
accuracy is another important feature. The bend 
(which is uninsulated) provides sufficient con- 
densing area to assure active circulation of hot 
condensate through the gauge. This maintains 


DIAMOND Flange Connected 


WATER GAUGES 
Suitable Pressure Operation 


FLANGES ELIMINATE END STEMS 
AND STUFFING BOXES 


RETURN BEND 
PROVIDES 
GREATER FLEXIBILITY 
FOR EXPANSION 


WELDED CONSTRUCTION 
ASSURES 
PERMANENT TIGHTNESS 


SECTIONAL 
GAUGE GLASS 
REDUCES BREAKAGE 


the gauge at higher temperature so there is less 
difference between boiler water and gauge water 
density. That and the shorter gauge assure 
grecter accuracy. 


Write for new Bulletin No. 1051 describing 
Diamond Water Gauges and Water Columns. 


DIAMOND POWER SPECIALTY CORPORATION 
LANCASTER, OHIO 


Diamond Specialty Limited — Windsor, Ontario 4860 
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According fo “Kaffeeklatsch” gossip in Pittsburgh's 
German quarier (circa 1900), Aunt Lena scrubbed all 
the floors every day, washed the porch, steps and 
sidewalk and swept the street to the middie. Certainly 


she was an uncompromising and relentless enemy of 


dirt. Her house was so clean it excited the envy of 
the women, and frightened littie children and husbands 
+++ nO mean feat in the exacting colony of the 
“Scrubbin’ Dutch”. 

Aunt Lena became a legend and a standard of 
perfection. “Clean enough fo suit Aunt Lena” became 


Diamond Model G9B 


Automatic Valved Blower. ~ 
Masel 
Automatic Air Puff Blowers. 


pitching in those dirt-annihilation circles. 

Probably it wouldn't be possible to keep o boiler 
clean enough fo “suit Aunt Lena”, but Diamond 
Blowers can and do keep them clean enough to meet 
the most exacting requirernents of engineers through- 
out the country. Diamond gives you better boiler 
cleaning—at lower over-all cost. 


DIAMOND POWER SPECIALTY. CORP, 
LANCASTER, OHIO 


Diamond Master Con- 
troller for automatic 
control of Air Puff units. = 
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the hole in one, the one-round knockout, the no-hit 

al oom Long Retracting Blower. = | 
| plete cleaning cycle. q 


@ YR Turbines are built on a production 

basis, but engineered to allow an ex- 
tremely wide range of modifications to 
meet specific conditions. Here are some 
of them: 


simply, 
rance, t's corprisingly 


quoliiewy of highest vale, 


@ Five frame sizes — 
@ Eight different turbine types — 


@ Your choice of several governors each 
independent of the standard overspeed 
governor — 


@ Six elective control devices, including: 
1. Two hand valves controlling nozzling 

2. Hand-operated speed changer 

3. Remote control speed changer, air or electric 
4. High exhaust pressure trip 

5. Remote control electrical trip 

6. Hand throttled emergency trip valve. 


Gland seal piping for condensing op- 
eration, or operation with gas — 


@ Exhaust connection on either side. 


TURBINE DEPT. wide 
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@ Fabri-steel motors have established an 
entirely new set of standards in their easy 
applicability to individual conditions, 
some of them most difficult. For instance, 
the standard Elliott squirrel-cage induc- 
tion motor, without change in electrical 
design, can be supplied with the following 
enclosures: 

1, Outdoor splashproof 

2. Vertical outdoor splashproof 

3. Indoor splashproof 

4. Frame modified for top discharge 

5. Enclosed self-(base) ventilated 


6. Totally enclosed, fan-cooled with top- 
mounted air-to-air heat exchanger 


7. Totally enclosed, water-cooled with side- 
mounted air-to-water heat exchanger 


8. Round frame for mounting inside a duct 
system with a forced-draft fan impeller 
mounted on tapered shaft extension. 
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it’s, AUTOMATIC-SEQUENTIAL 


High boiler availability will be at a premium 


| at 74th Street Station where power is gen- 


erated for New York’s transportation system. 


The important job of boiler cleaning was 


) given to Vulcan. Soot blowers will be ready 


| for service at the flick of an operator’s 


wrist. Their operating cost will be low, and 


the little maintenance needed can be han- 


dled quickly—usually without removing the 


blower from its mounting. 


With the Vulcan Automatic-Sequential 


System, the entire job is done from a central 


panel. Blowers may be operated in auto- 


matic or selective sequence, or individually, 


| and each blower reports back to the panel 


—no need to patrol the boiler. 


COPES-VULCAN DIVISION All soot blower instruments and con- 


CONTINENTAL FOUNDRY & MACHINE COMPANY trols may be placed on a special 
open or cubicle type panel, or may 
‘ ERIE, PENNSYLVANIA be grouped as desired on the boiler 

operating panel. The 74th Street 
panel is the cubicle type. 
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TYPE P 
THERMOSTAT 


HAND WHEEL 
AND 
AUTO LOCK 


NORMAL WATER LEVEL 


ECONOMIZER 


DIAPHRAGM 


RECEIVER 


~~ 


. 
a 


OUTLET 


CONTROL 


The COPES Balanced Flow Con- 
trol takes its control influences 
from steam flow, feed water flow 
and water level. Plant personnel 


can handle all maintenance easily. 
Feed valve will stand up under 
unlimited pressure drops. 
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orders its 17th 
Multi-Element Regulator 


Add Justin R. Whiting Plant to the 

COPES MULTI-ELEMENT REGULATORS 
growing list of modern stations to AT CONSUMERS POWER COMPANY 
have their boiler feeding under | 
COPES Multi-Element Control. | WSP Max. Cap. 


PLANT AND LOCATION No. Mak: Psi Lb. per Hour 
Units 1 and 2, now being erected, 5 
»~&. Lo an 
will have 2-element COPES Flow- Muskegon, Michigan... |3 | C-E | 875] 600,000 


matics applied to hydraulic cou- a 
| Elm Street Plant 
plings of the boiler feed pumps. | Battle Creek, Michigan. 850} 360,000 
Unit 3, recently ordered, will have 5 
ryce E. Morrow Plant 
3-influence COPES Balanced Flow | Comstock, Michigan... . 875| 400,000 
Control as shown schematically. 
Whether you prefer one, two or AE 
three control influences for feeding | — pt p= cage 875| 400,000 
your boilers, COPES can give you | 875| 600,000 
close level control and correct feed gee ve 
Justin R. Whiting Plant 
—-without depending on any other | Erie, Michigan 1600| 690,000 
instruments. 1600; 860,000 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE, PENNSYLVANIA 
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This Bailey Boiler Control Panel at Lacombe Station 
of Public Service Company of Colorado saves fuel 
and insures safe operation of a 350,000 Ib per 
hr 850 psi, 900 F boiler fired by pulverized 
Colorado Lignite Coal and/or natural gas. 


PRESSURE 


COMBUSTION 
FEED WATER 
TEMPERATURE FEED 


LIQUID LEVEL 
PUMPS 
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Control-dollars frequently bring annual investment returns of 100% or more. When you 
buy adequate, well-applied steam plant controls, you increase your dollars’ ability to work 
usefully for you. 


That’s where Bailey can help: Bailey Controls can give you a better control-dollar effi- 
ciency. Here’s why: 


1. Complete Range of Equipment — fully co-ordinated. You need never worry that a 
Bailey Engineer’s recommendation is slanted in favor of a particular type of equipment, 
just because he has a limited line to sell —or that Bailey will pass the buck for efficient 
control; we offer complete boiler control systems. 


2. Engineering Service —backed by experience. No other manufacturer of instruments 
and controls can offer as broad an experience, based on successful installations involving 
all types of combustion, flow measurement, and automatic control. 


3. Direct Sales-Service — conveniently located near you. Bailey Meter Company’s 
sales-service engineers are located in more industrial centers than those of any other man- 
ufacturer of boiler control systems; you get prompt, experienced service with a minimum 
of travel time and expense. 


For better control-dollar efficiency—for more power per fuel dollar, less outage, and safer 
working conditions, you owe it to yourself to investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey installation. We’re proud to stand on our 
record: “More power to you!” 


BAILEY METER COMPANY 4 


——_ 1036 IVANHOE ROAD « CLEVELAND 10, OHIO 
— BAILEY METER COMPANY LIMITED © MONTREAL, CANADA —————N 
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As many readers of this advertisement 
know, “Buffalo” was the first manufac- 
turer of air moving equipment to treat 
air engineering as a serious scientific 
subject, worthy of continuous study. 
With the publication, in 1914, of “Fan 
Engineering”, now in its Fifth Edition, 
Buffalo Forge Company paved the way 
for the tremendous expansion in all 
forms of air handling, conditioning 
and cleaning, which we now accept as 
commonplace. 


We have never deviated, for one year, 
from the ideals which led to “Fan 
Engineering” in 1914. We are still 
interested basically in the “Q” Factor. * 
This means the building of the best 
possible product. 


This policy has cost us some business 
in the past, and no doubt will in the 
future. It has, however, earned us a 
reputation for fine performance over 
long periods of years, and has enabled 
our company to sell many of the finest 
and most outstanding installations in 
industry and commerce. 


When you buy “Buffalo” Fans, Air 
Cleaning or Conditioning Equipment, 
you can be sure that you are getting the 
best that seventy-five years of experi- 
ence can produce. 


Engineering Sales Representatives in all 
principal cities are anxious to work 
with you. 


*The "Q” Factor — The built-in Quality which provides trouble-free 
satisfaction and long life. 


SAO Dynamic balance of “Buffalo” fan wheels guarantees smooth, quiet operation. bi, 
ae Accurate testing assures rated performance of “Buffalo” Fans. $ 
f 
m 
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“Butialo” vacuum pit for test-spinning rotors. Extremely low vacuum in pit 
enables rotors to be spun at high speeds to ultimate destruction. 


BUFFALO BORGE COMPANY 


488 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 
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INDUCED DRAFT 


When you have a water conditioning 


problem-—the first thing to do is call 


cochrane 


... Wwater conditioning is a problem for specialists. + 

The Cochrane people specialize in water engineer- ) 

ing and water conditioning equipment. And since ! | 
Cochrane manufactures all types of water treating 
equipment their recommendations are unbiased. 
Cochrane engineers will show you how to obtain 
most economically the quality of water you want. 
Whether your requirements are large or small, Call Cochrane first when you have a water con- 


call a Cochrane Water Engineer. Supported by onc ° 
his recommendation, you'll be sure you're right. ditioning problem. 


| 


THERE’S A COCHRANE 
SOFTENING PROCESS TO GIVE 
YOU THE WATER YOU WANT 


When you have a water softening problem— 
Cochrane Water Engineers can give you the 
right answer. Through many years of experience 
in all types of water treatment—including ion 
exchange—Cochrane offers five distinct 
processes, each with specific advantages for a 
particular job: 


Hot Zeolite Process 
Sodium Zeolite 
Hydrogen Zeolite 
Dealkalization 
Demineralization 


A Cochrane Water Engineer will be glad to 
explain the differences in these processes. He’ll 
show you how the one process best suited to 
your requirements will provide water of the 
quality you want, cheaply and abundantly— 
from any raw water. 


COMPLETE DEAERATION 
OF BOILER FEEDWATER 


Cochrane provides all types of Deaerators to 
meet any requirements: 


Tray-Type Deaerators 
Atomizing Deaerators 
Deaerating Hot Water Generators 
Cold Water Deaerators 


One of these units can be applied to your par- 
ticular boiler feedwater requirements and. built 
of materials suited to your service. A Cochrane 
Water Engineer will bring you the benefit of 
Cochrane’s long experience in conditioning 
boiler feedwater. 


Cochrane Zeolite Softener installed with a HYDROMATIC Single 
Control Valve. 


Cochrane equipment covers the full range of water 
conditioning: 
HOT PROCESS SOFTENERS 
HOT AND COLD ZEOLITE SOFTENERS 
DEAERATORS & OPEN HEATERS DEMINERALIZERS 
DEALKALIZERS DEGASIFIERS 
REACTORS & CLARIFIERS 
CONTINUOUS BLOWOFF SYSTEMS 
STEAM SPECIALTIES CONDENSATE RETURN SYSTEMS 


To give you prompt consultation and _ service, 
Cochrane Water Engineers are strategically located in 
29 cities throughout the United States. Write today 
for the address of our office nearest you. 


Cochrane Tray-Type Deaerator for Central Station installation in the Southwest. 


ochrane 


COrp. 3106 N. 17TH STREET, PHILADELPHIA 32, PA. 


In Canada: Canadian General Electric Co., Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 
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YEARS OF ELECTRICAL 
PROGRESS 
hig 


KAISER-FRAZER selects G-E metal-clad switchgear to power = Switchgear has two incoming line sections, tie breaker, 
modernized parts plant. Increased safety, protection against five feeders—each feeding a 1000-kva load center, such as 


power shut-downs are provided by this 8-compartment, 4.16-kv Substation No. 4 in background. 


installs one the most 


\ 


EASILY installed armored cable, in center, replaces maze of TOOL ROOM shows interlocked armor cable leading to junction 
old low-voltage cables at right—saves tons of copper. box, Trumbull Flex-A-Power* bus duct with plug-in connections. 
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G-E UNIT SUBSTATION, one of five 1000-kva Pyranol* 4160- 
armor cable were pulled into position in 45 minutes, Cable 480Y/277 load centers in Kaiser-Frazer plant, powers nearby 


can go under, over pipes, rafters, beams. machines. Rail protects substation from battering of trucks. 


modern plant power systems America 


New G-E metal-clad switchgear and radial load-center 
distribution system replace obsolete low-voltage system 


In modernizing a factory in Dowagiac, Mich., for use as a parts 
plant, Kaiser-Frazer Company turned to General Electric for a com- 
plete electrical job. 

A very important phase was the G-E engineered distribution sys- 
tem, installed by Koontz-Wagner Electric Company, Inc., of South 
Bend. This system features new, standardized metal-clad switch- 
gear .. . replaces dangerous, inadequate equipment inside and out- 
side the factory. 

Two 3000-kva transformers, equipped with load ratio control, 
feed metal-clad switchgear through flexible interlocked armor cable. 
The compact, safe, metal-clad lineup, rated at 4.16-kv, in turn feeds 
five 1000-kva load centers in a reliable radial distribution system. 
High-voltage fluorescent lighting considerably reduces equipment 
costs. Neutral grounding increases system reliability and economy. 

Kaiser-Frazer, with pre-assembled G-E equipment, has saved 
months of time, cut installation and maintenance costs, provided 
greater safety, and made the best possible use of plant space. 

For information to help in your modernization plans, contact your 
local G-E sales representative—or write direct to General Electric 
Company, Schenectady 5, N. Y. 8741 
*Reg. Irademark of General Electric Co 1 pany. 


TWO TRANSFORMERS, 3000-kva, 27-4.16-kv 
with load ratio control, are installed by contractor, 


GENERAL ELECTRIC 
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Big Help 


on small—as well as big—deaeration jobs 


Small deaerators are big business at Worthington! 


That’s why the plant with require- 


ments will benefit by getting acquainted with the com- 
plete range of Worthington deaerating equipment. 


Worthington Gives You All Types, All Sizes 


Worthington deaerating heaters and deaerators are 
built in sizes to handle from a few thousand pounds an 
hour to over a million. They are tailor-made to fit the 
particular requirements of each job. Special designs are 
available for operation with scale-forming water. 

Both tray and steam-jet types are made—with ex- 
ternal surface-type vent condensers or internal direct- 
contact vent condensing. They can be furnished for 
any practical operating pressure—constant or variable 
—or for vacuum operation. 


With a complete range of sizes and types at their 
fingertips, Worthington engineers can competently 
recommend the design best suited to your requirements. 

Remember, too, Worthington designs are backed by 
over 50 years experience in the design and manufacture 
of direct contact feedwater heaters and over 100 years 
experience in hydraulic machinery. 

Send your water treating problem to Worthington 
Corporation, Steam Power Division, Harrison, N. J. 


— 
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SPRINGFIELD 


PACKAGE TYPE BOILERS 


HERE is Springfield’s new Package Type 
Boiler designed especially to meet many 
of today’s requirements for steam and high 
temperature hot water in industry, power, 
and government projects. This new line has 
had the benefit of more than five years of 
field testing and development work. Boilers 
are now available in a range of sizes from 
7,500 to 30,000 Ibs. of steam per hour, or 
equivalent water ratings in B.T.U., and in 
design pressures of 200, 300, 600, and 
900 psig. These units combine all the ad- 
vantages of compact, standardized, portable 
package boilers with the high efficiency 
and rugged reliability of Springfield’s water 
tube design. Let us give you complete 
information now. 


WATER COOLED FURNACE —tangent water tubes completely 
shield full length combustion chamber. Long gas travel; low exit a 
temperature, 


INTEGRAL BENT TUBE DESIGN — No seporate headers. 
lerge water capacity gives generator exceptional ability to handle 
heavy peak and fluctuating loads. 

DRY STEAM — Specic! purifier-type drum baffling insures high 
steam quality. 

STEEL JACKETED, INSULATED — Shop tested for absolute 
gos tightness. Suitable for outdoor or indoor installation. 

SHOP OR FIELD ASSEMBLY —When necessitated by limited 
wall openings, Springfield’s unique, insulated sectional casing and as Soe 
standardized sectional ports permit field assembly with minimum 
field labor, 


OIL, GAS, OR COMBINATION FIRING—Can be furnished 

with complete burner and contro! assembly or boiler can be pur- 
chased seperately, enabling user to select make and type of burners 
ond controls desirod in specification. 


IN 1890 


Built to Spr i 
Standard 


| 
me 
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1953 East Capitol Avenue © Springfield, Winois 
BENT TUBE BOMERS © STRAIGHT TUBE BONERS SUPERMEATERS 
DESUPERHEATERS © AIR HEATERS © ECONOMIZERS © PACKAGE SOMERS 
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Yarway Remote. 
Liquid Level 
Indicator, mano- 
metric type, with 
automatic tem- 
perature compen: 
sation. 


improved WV/DE V/S/OW REMOTE LIQUID LEVEL INDICATOR 


A new-type face on the Yarway Remote Liquid 
Level Indicator now permits side as well as head-on 
dial readings. This vastly improved visibility makes 
it possible to check boiler water levels from most 
any position in the control room, or wherever the 
Yarway Remote Indicator may be installed. 


MANOMETRIC TYPE 
The Yarway Indicator is a manometric type with 
automatic temperature compensation. Level read- 
ings are instant and accurate because the indicator 
is operated by the boiler water itself. The indicating 


mechanism is never under pressure. There are no 
stuffing boxes. 


Over 8,000 Yarway Remote Liquid Level Indicators 
are successfully operating throughout industry — 
primarily for indicating boiler water levels, but 
also for many other liquid level applications, and for 
superheater pressure differential indication 


aboard ship. 


For full information on Yarway Indicators, write 
for Yarway Bulletin WG-1823. 


YARNALL-WARING COMPANY «¢ 100 Mermaid Avenue, Philadelphia 18, Penna. 
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LEVEL INDICATI 


gage valves, flang- 
ed connections one 


NEW SEPARATED-DESIGW WATER GAGES 


This new Yarway water gage assembly has been 
developed to meet the demands for greater depend- 
ability, longer life, and more accurate readings 
in high pressure service. 


The gage glass inserts are of the Yarway pressure- 
sealed ‘‘floating assembly type’’. Yarway Welbond 
gage valves are used. Greater flexibility is gained 
by using two independent inserts, and by inter- 
connecting expansion loops (see above). 


The short connection to the drum assures greater 
accuracy of the gage reading, and the lower 
flanged connection eliminates a stuffing box. The 
upper flanged loop connection between the insert 


and gage valve allows expansion and contrac- 
tion of the various components. 


The tie bar-type water column linking the gage 
valves provides circulation to keep gage nearer 
drum temperature. 


Yarway Type “‘M” Illuminators on 
the gage inserts cause the meniscus 
at water level to “shine like a 
star’. This illuminator is especially 
effective in penetrating deposits 
on gage glass, dust particles in 
air and extraneous light. 


0000000, 


For full information, write for 
Yarway Bulletin WG-1811. 


type gage for 
medium range of 
visibilities. 
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What this Westinghouse name plate 
means fo you 


When you see this name plate you are looking at a symbol 
of motor craftsmanship applied to the complete line of 
Westinghouse Power House Motors ranging from 1 to 
3000 hp. Each of these motors are specially built to meet 
power station conditions. They are given extra protection 
and special inspection to assure longer life. 


Westinghouse engineers analyze the requirements of 
each power station auxiliary before the motor is specified. 


Then a special order is written outlining the design and 


construction details needed for each motor. As the Windings receive two extra dip-and-bake treatments 
in special varnish for full protection against dirt 
motor is built, the component parts are tested for highest and grease. 


quality workmanship. 


For fullest protection, two extra dip-and-bake varnish 
treatments are specified for the windings of all Power 
House Motors except those that are totally enclosed. This 
special thermoset varnish gives a hard, dirt and grease- 
repelling finish to stand up to power house conditions. 


The best way to know the Westinghouse Power House 
Motor line is to inspect nearby installations. Call your 


Westinghouse representative for the location of an instal- 


i , i i : - After assembly, each Power House Motor is given 
lation near you, or write Westinghouse Electric Corporation, a four-hour operating test and complete inspection 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-21719 by the Quality Control Department. 


< 


you can its 


Westinghouse 


Air-gap check is part of the final inspection given 
each Power House Motor. Split-shell bearings and 
bearing housing make inspection easier. 
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Harnessing heat for all industry 


Hear is one of man’s most useful servants. 
With it, he can separate gasoline from crude 
oil . .. cook food . . . generate electricity . . . 
refine steel from raw ore and roll it into mile- 
long sheets. But to do these and countless 
other jobs, heat must be applied in the cor- 
rect amounts . . . to obtain critical tempera- 
ture values. 


Forward-looking research and production 
men realized some years ago that “rule of 
thumb” was entirely inadequate for replac- 
ing complex processes. They needed facts 
obtainable only from automatic measure- 
ment . . . performance possible only through 
automatic control. 


Honeywell has consistently led the way 
toward new and better temperature instru- 
mentation. Continuing research has devel- 
oped sensing elements which cover the full 
temperature spectrum . . . instruments which 
provide the desired accuracy . . . and auto- 
matic controls which can regulate any pro- 
duction process. 


instruments 


The complete Honeywell family offers a 
broad choice of characteristics to suit in- 
dividual applications. ElectroniK indicators, 
circular chart and strip chart recorders and 
controllers afford the peak in performance 
through “Continuous Balance” high-speed 


electronic measurement. Pyr-O-Vane milli- 
voltmeter instruments fit many processes 
which need accurate indication and control. 
Brown Thermometers are economical instru- 
ments for recording and controlling moderate 
temperatures. 


controls 


With Pyr-O-Vane instruments you can have 
electric control of either the two-position, 
three-position or time-proportioning types. 


With Thermometers, you may choose from 
electric two-position, pneumatic on-off or 
proportioning control, and cam-operated 
program control. 


With ElectroniK instruments, your selection 
covers practically any form of electric or 
pneumatic control, including the most ad- 
vanced types suitable for complex processes, 
and the most flexible program controls. 


Watch 270 plant 


with the 


POWER * FEBRUARY 1953 


: 
: 
i 
= 
| 
ul 
: 
: 
in 
A 
. 
th t ver of temperature elements. are peratur . to moving obj cts... to ex’ high 
est accuracy from sub-zero  , 
\ 


SCANNING SYSTEM consists of ElectroniK recorder and 
control unit. Indicator lights on control unit identify the point 
being measured. 


temperatures 
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scanner 


Irs EASY and economical to keep constant watch 
over temperatures of potential trouble spots 
throughout the plant, when you have an Elec- 
troniK Scanning System. From a central point, 
you can monitor temperatures of bearings, hy- 
draulic couplings, boiler tubes, cooling oil lines. . . 
at surprisingly low cost per point. 


This instrument can concentrate data from as 
many as 270 different locations. It scans through 
successive thermocouple points at a rate as fast as 
one second per point . . . re-checking each point at 
approximately four-minute intervals. 


At the operator’s choice, it can perform these 
various functions: simple scanning without record- 


ing, continuous recording of all 270 points, selec- 
tive recording, recording of points which depart 
from specified limits, and operation of annunciator 
contacts when any temperature exceeds a pre-set 
point. The chart moves only when the instrument 
is actually recording. Separate temperature limits 
can be set for each bank of 9 thermocouples. 


Your local Honeywell engineering representative 
will be glad to discuss how this instrument can 
help you protect plant equipment economically. 
Call him today . . . he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., In- 
dustrial Division, 4490 Wayne Ave., Philadelphia 
44, Penna. 


@ REFERENCE DATA: Write for Data Sheet No. 10.0-9, “ElectroniK Scanning System,” and Catalog 90-2, ‘Supervisory Instruments for Power Generation.” 


Honeywell 
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Going in for 


years of service 


tubes for all applications. 


FREE CHASE BOOK discusses corrosion problems 
and selection of condenser and heat exchanger 


Chase Brass & Copper Co., Dept. P.O. 253 
Waterbury 20, Conn. ; 

Please send me your Free Book on Condenser 
and Heat Exchanger Tubes. 


Position__ 


Street 


32 


When it comes to long life, no alloy in the 
Admiralty group can beat condenser tubes of 
Chase Antimonial Admiralty.* 


Because these tubes have enough antimony, they 
resist dezincification. And antimony as an inhib- 
itor doesn’t affect the grain structure . . . will not 
weaken the tube. 


For more information about long-lasting Chase 
Antimonial Admiralty ... send coupon for 
FREE book on Condenser and Heat Exchanger 
Tubes. 

CHASE WAREHOUSE STOCKS: NEW YORK, BALTIMORE, 


NEW ORLEANS, LOS ANGELES. Also carried by Vinson 
Supply Co., Tulsa; Standard Brass & Mfg. Co., Houston. 


*U.S. Pat. No. 2,061,921 


Chase P: BRASS & COPPER 


WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECO‘T COPPER CORPORATION 
© The Nation's Headquarters for Brass & Copper 


Cleveland Kansas City, Mo, New York San Fraacisce 
Ationta Dallas Los Angeles Philadelphic ‘Seattle 
Baltimore Denver Milwaukee Pittsburgh Waterbury 
Cincinnati Indianapolis Orleans St. Louis office only ) 
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AMERICAN BLOWER 


Centrifugal Compressors 


American Blower Centrifugal Compressors offer out- 
standing design features which improve efficiency, 
facilitate installation and minimize maintenance. 

In the cutaway view, above: (1) Improved, scroll- 
shaped, casing design increases compressor. efficiency. 
(2) Unobstructed diffuser passage efficiently converts 
velocity energy into pressure. (3) Annulus packing, 
having machined labyrinths, minimizes recirculation of 
gas around the impeller inlet. (4) Removable inlet 
nozzle. (5) Aerodynamic design of impeller blades 
results in high efficiencies. (6) Welded-steel baseplate 
“stress relieved” prior to machining, assuring main- 
tained alignment. 


For data, ask our nearest branch office. 
AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Rapiator & Stardard Sarifary conrorsrios 


B. 


“@:) American Blower Single Stage Centrifugal 
AMERICAN ——/ BLOWER Compressors are available in sizes 30 to 


600 h.p., and pressures 1!4 to 334 Ibs. 
YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


Fig 
4 as 
| 
| 
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American Blower main plant and offiee, Dearborn, Mich. Here are located the finest research and sound laboratories and engineering facilities in the industry. 


y" will find, in these modern plants, every facility for research, 


testing and manufacturing Mechanical Draft Equipment, 


Dust Precipitators and G¥rol Fluid Drives for power plants, as 


well as for the manufacture of a complete line of Air Handling 
Equipment for industrial and commercial needs. You are cordially 


invited to visit our plants and inspect our modern facilities. 


AMERICAN @) BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Amrricay Ravraror & Standard Sanitary corporation 


Serving home and industry: AMERICAN-STANDARD e@ AMERICAN BLOWER 


CHURCH SEATS & WALL TILE © DETROIT CONTROL 
American Blower Plant, Columbus, Ohio : Se KEWANEE BOILERS © ROSS HEATER 


Canadian Sirocco Company, Ltd., Plant. Windsor, Ontario 


American Blower Plant, San Leandro, California 


coe GROMMET BELTS 
AT WORK 


1 mill grinding hot sand that the fire sprinkler system, set at 190°, occasionally pops off. 
The V belts driving this |all mill help grind hot sand, 


* 
: e ts Ol Bi heated to 260°, to a fluffy powder used for fine glass, jpsty 


pottery, cosmetics. Ordinary V belts couldn't stand 


oi the withering heat and heavy loads, were lasting 


4 It’s so hot in this ba 


only one or two years. It took an entirely different 
kind of belt to solve this problem of frequent 
replacement — as shown on the following pages. 
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rubber muscles to turn the huge ball mill. Hot sand goes into cosmetics to make pretty girls prettier. 


The problem described on the preced- 
ing page was solved when a set of 
B. F. Goodrich grommet V belts was 
installed. When the picture was taken, 
they had already lasted five years, and 
still looked good for more service. 
One reason why BFG grommet V belts 
last longer is that they stay cooler by 
generating less internal heat than ordi- 
nary belts, and are made of a rubber 
that stands boiling temperatures. 


20 to 50% Longer Life 


Patented grommet V belts by B. F. 
Goodrich represent the only basic im- 
rovement since invention of the V 
It. Belts last 20 to 50% longer, de- 


romm 


Belts boil (continued) | 
4 
It takes seventeen 
B. F. GOODRICH. GROMMET 


pending on the service. (The more 
severe the service the greater the increase 
over ordinary belts.) 


What is a grommet? 


A grommet is like a giant cable except 
that it’s endless—a cord loop built up 
by winding heavy cord on itself. There 
is no overlapping cord section as in all 
ordinary belts. Most belt failures occur 
in these sections where cords overlap! 


All Cords Put to Work 


In ordinary belts under high tension 
the center cords ‘“‘dish’’ and tension is 
greater near the driving faces. Dished 
cords are doing less work, not rs 
their share. Each grommet and every 
part of a grommet carries its share of 
the load. Grommet V belts have no 
center cords—therefore much more 
strength in proportion to cord volume. 


Better Grip, Less Slip 


Grommet V belts have more rubber in 
relation to belt size. Without any stiff 
overlap, they’re more flexible, grip 
— better. Size for size, grommet 

elts give 4% more gripping power, pull 
heavier loads with a higher safety factor. 
Because there is less slip there is also 
less surface wear. 


They Cost No More 


You save belt costs because belts last 
longer, save production costs because 
machines keep running with fewer in- 
terruptions, save maintenance costs 
because they need less attention, yet 
cost not one cent more than others. 
Grommet belts are made in C, D and 
E sections. Only B. F. Goodrich makes 
the grommet V belt. (U. S. Patent 
No. 2,233,294). 


This is where they make power to run the 
machinery used to turn a whole stone 
mountain into pieces used in build- 
ings—so much power, in fact that the 
belts driving the generator have to travel 
a mile a minute. At that speed engi- 
neers questioned whether V belts could 
do the job. 

B. F. Goodrich engineers studied the 
problem, said that grommet V belts 
could handle it. When this picture was 
taken B. F. Goodrich grommet V belts 
had been in service three years—looked 
good for much more. The owner says 
they cut costs more than 40%. 
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Rubber runs a mile a minute to cut a mountain into chunks. 
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GROMMET BELTS 


That cagelike contraption spins like a top 
all day long, breaking up a special kind of 
rock used in making glass. But the jolting 
action is rough on the V belts used to turn 
the breaker. Belts used to wear out too 
soon, usually after only two months’ work. 
Then grommet V belts were tried. And 
because they stand up to shocks and heavy 
loads, the grommet belts are lasting 30% 
longer than any belts ever used before, 
and they also do a better job of running 
the breaker. 


< Spinning big boulders into little rocks. 


These typical examples (see 
preceding pages) tell you why 
B. F. Goodrich grommet belts 
are superior to ordinary V 
belts — prove they last 20 to 
50% longer—yet cost no more. 


ee ae The B. F. Goodrich Company, Industrial Products Division, Akron, Obio 
B.E Goodrich 
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G-E Boiler-feed-pump Motor 


A true power station motor from top to bottom, General Electric's new 
Boiler-feed-pump Motor offers you many features—among them: 


@ Cubical shape reduces width. 
@ Air discharge out top permits 
mounting motors closer together, 
improves employee comfort. 


@ Streamlined rotor improves 
performance—is quieter. 

@ Modern appearance blends 
with power station styling. 


For more complete information, ask your G-E representative for Bulletin 
GEA-5813, or write Section 753-1, General Electric Company, 


Schenectady 5, N. Y. 
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for the small capacity plant | 


Standard designs of Graver small 
Deaerating Heaters are specially 
engineered for the same low-oxygen 
guarantee carried by the larger and 


more expensive Graver Heaters. These 


small Graver units provide complete 
deaeration at a low cost that is 
quickly returned by savings in plant 
operation, maintenance and 

outage costs. 


from under 5,000 Ib per hr 
to over 1,000,000 Ib per hr 


Whether your plant is large or small, the wide range of Graver De- 
aerating Heaters assures a correct selection for your particular op- 
erating conditions. Graver Heaters are available in spray or tray types, 
or a combination spray-tray type, equipped with either external or in- 
ternal vent condensers. 


In Canada: The Bird-Archer Co., Ltd., Cobourg, Ontario 


For the large 
capacity plant 


Graver Deaerating Heaters are 
serving high-pressure high- 
temperature central power stations 
and large industrial plants all 
over the country. Even with difficult 
operating conditions such as 
variable load and corrosive water, 
Graver installations uniformly exceed 
guarantees and operate with 
complete satisfaction, minimum 
attention, and negligible maintenance 
expense. 


Boiler Feedwater’’. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 


Dept. P-H, 216 WEST 14th STREET, NEW YORK 11, N. Y. 
In Mexico: Proveedores Tecnicos, S. A.; Puebla 259, Mexico 7, D. F. 
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Investigate Graver Deaerator cor- 
rosion protection for your plant. 
’ Specific recommendations are offered 
without obligation. Write for your 
copy of “Trends in Application of 
Deaerating Heaters for Treatment of 
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exclusive magnetic access. 
_ door—no screws, latches, handles _ 


th & u AYS Ve rtisca le Automatic Combustion Control 
Boiler Panels * Hays-Penn Flowmeters 
Veriflow Meters and Veritrol 
Gos Analyzers * Draft Gages 
Combustion Test Sets * CO: Recorders 


You designed this draft gage! You asked for these features! 
Accessibility from the front makes possible easy “cone man” method 
of quickly checking zero. (The fast 3-way cock with test fitting Sk taeda 
No parallax—design eliminates reflections regardless of viewing angle. 

No glare—internal fluorescent lighting is standard. 


is standard on the Hays Vertiscale). 
Simple maintenance—individual units can be quickly removed 
for inspection or adjustment. Removal does not affect other units 

in the case, does not disturb calibration of unit being re-installed. 

You get all these values plus functional styling 

in the Hays Vertiscale draft gage! Cc RATION 
Write today for full information on the 
Hays Vertiscale Bulletin 52-1060-210. MICHIGAN CITY 7, 


INDIANA 
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HAYS Electronic Feedwater Control 


One, two, or three element control systems for all boilers, large and 
small, even under the most severe operating conditions. 

Existing instruments can be used — steam flow meters, water flow 
and level meters. 

Buoyant float level measuring unit with torsion tube — no seals or 
packing. Direct measure of level. No blow-down necessary for start up. 

Bellows type flow measuring unit — no mercury. Overpressure pro- 
tection — convenient range change. 

Electronic controller for speed of transmission and accuracy of con- 
trol. Independent adjustments for effects of steam flow, water flow 
and water level. 

Fast, electronic rebalancing recorder. Continuous integration. 

Write today for full information on the Hays Electronic Feedwater 
Control System Bulletin 52-1073-221. 


Automatic Combustion Control 

Boiler Panels + Hays-Penn Flowmeters 
Veriflow Meters and Veritrol 

Gas Analyzers + Draft Gages 
Combustion Test Sets CO2 Recorders 
Electronic Oxygen Recorders 
Electronic Flowmeters 

Electronic Feed Water Controls 


Mini Remote Indi 
RATION 
MICHIGAN CITY INDIANA 
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nic ‘operation 
_ provides high speed 
and greater accuracy 


continuous integration 


creep atzero 


voltage, frequency and 4 
temperature changes 


range calibration 
at recorder 


HAYS Electronic Flow Meter | 


Since the circuit is of the electronic null-balance type, it is unaffected 
by normal voltage and frequency variations. Also, neither temperature 
variations nor reasonable length of transmission lines affect the cali- 
bration of the instrument. 

The pen-drive motor is built for reversing duty. Normal variations 
in voltage and frequency have no noticeable effect on its operation. 

The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 
accessible. 

Indicators can be calibrated to read directly in rate-of-flow or other 
factors as desired. 

Write today for full information on the Hays Electronic Flow Meter 
Bulletin 52-1074-222. 
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Boiler Panels + Hoys-Penn Flowmeters 
Veriflow Meters and Veritrol 

Gos Anolyzers Draft Goges 
Combustion Test Sets * COz Recorders 
Electronic Oxygen Recorders 
Electronic Flowmeters 

Electronic Feed Water Controls 

M Remote ind 
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HAYS Miniscale Gages 


This miniature instrument is especially suited for remote indication of 
such variables as pressure, draft, flow or level 


The scale is only 5 inches long — easy to read — internally illumi- 
nated. Cho'ce of pneumatic or electric transmission. 


Also available is the Hays direct reading miniscale gage for indicat- 
ing pressures of fluids (steam, water, gas, oil, etc.) directly. 

Gages are arranged for flush or semi-flush mounting. Either a yoke 
mounting, for as many as 12 units, or a keyhole clamp mounting for 
individual units can be provided. 


Write today for full information on the Hays Electronic Flow Meter 
Bulletin 52-1075-223. 
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Automatic Combustion Control 


Boiler Ponels * Hoys-Penn Flowmeters 
Veriflow Meters and Veritrol 


Gos Analyzers * Draft Gages 
Combustion Test Sets « CO2z Recorders 
Electronic Oxygen Recorders 
Electronic Flowmeters 

Electronic Feed Water Controls 
Miniature Remote Indicators 


RATION 


MICHIGAN CITY INDIANA 
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Throughout United States, Canada and Mexico 


ALBANY, NEW YORK 
Energy Control Co., Inc 
1127 Central Avenue 
‘phone: 2-2938 


Arsuaueraue, NEW MEXICO 
Stee! and Engineering Products 
413% Mesa Verde Drive 
P.O. Box 8026 Station C. 


ATLANTA, GEORGIA 
Boiler Equipment Service Compa: 
686 Greenwood Avenue, N. E. 
P. O. Box 3270 Station F 
phone: Elgin 3636-3637 


BALTIMORE, MARYLAND 
Energy Control Corp. 
2127 Maryiand Avenue 
phone: Belmont 6926 


BETHLEHEM, PENNSYLVANIA 
Energy Control Corp. 
1112 Linden Street 
phone: Bethiehem 7-2172 


BIRMINGHAM, ALABAMA 
Heckeroth Engineering Sales Co. 
Homewood Station Box No. 5727 
phone: 2-2866 


BOSTON, MASSACHUSETTS 
Contro’ instruments, Inc. 
80 Federal Street 
phone: Hancock 6-6416 


> BUFFALO, NEW YORK 
The Stone Company 
295 Hartford Avenue 
phone: Delaware 1873 (Buffalo) 


CHARLESTON, WEST VIRGINIA 
Engineering Products Company 
P. O. Box 1107 
phone: 3-9411, 3-9412 


CHARLOTTE, NORTH CAROLINA 
Boiler Equipment Service Co. 
686 Greenwood Ave., N. E. 
Atlanta, Georgia 
phone: Hemiock 3636—3637 


cnicaco, 
Meters and Controls 
444 North LaSalie Street 
phone: WHitehall 4-1448—4-1451 


cINCINNATI, OHIO 
Chapman Engineering Sales Co. 
1717 Section Road 
phone: Elmhurst 3140—3141 


CLEVELAND, OHIO 
lilies Power Control Co. 
4500 Euclid Avenue 
phone: EXpress 1-6878 


DALLAS, TEXas 
Power Specialty Co. 
6234 Peeler St. 
phone: Eimherst 1355 


DAVENPORT, IOWA 
Meters and Controls, inc. 
Central Office Bidg., Room 408 
230 West Third Street 
phone: Davenport 6-3711 


denver, 
Joy and Cox Incorporated 
2124 Broadway 
phone: Alpine 0411—12 


DES MOINES, IOWA 
Delavan Engineering Co. 
1112 Locust St. 
phone: 8-5721—2—3 
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_ these factory-trained engineers 


sell and service 


_ HAYS INSTRUMENTS AND CONTROL 


MICHIGAN 
Metro! Company 
5538 Cass Avenue 
phone: Tempie 2-5500 


Paso, Texas 
Steel and Engineering Products Co. 
P. O. Box 32 
phone: 4-1521 


7 HARRISBURG, PENNSYLVANIA 
Eneray Control Corp. 
115 North St., Room 102 
phone: Harrisburg 8-1828 


Houston, Texas 
Power Specialty Company 
2000 Kipling St. 
phone: Linden 7421 


> INDIANAPOLIS, INDIANA 
DeHaven Engineering Company 
1444 Consolidated Bidg. 
115 N. Pennsylvania St. 
phone: Market 2563 


JACKSON, MISSISSIPPI 
C. J. Gasket! Co., Inc. 
846 North State Street 
phone: 2-3046 


KALAMAZOO, MICH. 
Metrol Company 
420 W. South St. 
phone: 26097 


KANSAS City, KANSAS 
Economy Equipment Company, Inc. 
609 Minnesota Avenue 
phone: Fairfax 7963 


KNOXVILLE, TENNESSEE 
Leinart Engineering Company 
412 East Fifth Avenue 
phone: 5-0363 


LOS ANGELES, CALIFORNIA 
Bushnell Controls and 
Equipment Co., Inc. 

3929 W. Jefferson Bivd. 
phone: Republic 2-7133—-2-7134 


MANISTEE, MICHIGAN 
Metrol Company 
Box 164, RFD #1 
phone: 2089-J 


MEMPHIS, TENNESSEE 
C. J. Gaskell Company, Inc. 
216 North Lauderdale Avenue 
phone: 8-3447 


MILWAUKEE, WISCONSIN 
George H. Fredericks & Co. 
647 West Virginia Street 
phone: Marquette 8-1770 


MINNEAPOLIS, MINNESOTA 
Berry Ervin Engineering Co. 
732 Builders Exchange Bidg. 
phone: Minneapolis 8861 


> NEWARK, NEW JERSEY 
Energy Contro! Co., Inc. 
868 Broad Street 
phone: Market 3-4015 


NEW ORLEANS, LOUISIANA 
Allan J. Harris Company 
400 Balter Building 
phone: RA-0439—RA-0228 


NEW YORK, NEW YORK 
Energy Control Co., inc. 
5 Beekman Street 
phone: Barclay 7-0457 


NORTH HAVEN, CONNECTICUT 
Energy Control! Company, Inc. 
31 State St. 
phone: New Haven 2-9431 


OKLAHOMA CITY, OKLAHOMA 
James E, Dyer Company 
601 Leonhardt Bidg. 
phone: Regent 6-4266 


PHILADELPHIA, PENNSYLVANIA 
Energy Control Corp. 
3147 North Broad Street 
phone: Sagamore 2-7900 


> PITTSBURGH, PENNSYLVANIA 
Jonn D. Hiles Company, Inc. 
1013 Plaza Building 
phone: Atlantic 1-0145 


* PORTLAND, OREGON 
Bumstead-Woolford 
304 Lewis Building 
phone: Beacon 2580 


> ROCHESTER, NEW YORK 
The Stone Company 
817 Commerce Building 
phone: Hamilton 3960 


st. Louis, missouri 
Economy Equipment Company 
4526 Olive Street 
phone: Forest 5328 


> SAN FRANCISCO, CALIFORNIA 
Bushnell Controls and Equip. 
Company, inc. 
509 Polk Street 
phone: Graystone 4-7734 


p> SALT Lake city, UTAH 
William Z. Harrison Co. 
436 Atlas Bidg. 
phone: §-1242 


SEATTLE, WASHINGTON 
Bumstead-Woolford 
1411 Fourth Avenue 
phone: Elliott 4915 


> SPRINGFIELD, MASSACHUSETTS 
Control! Instruments, Inc, 
P. O. Box 1393 
phone: Springfield 7-0459 


svRAcusE, NEW YoRK 
The Stone Co. 
317 State Tower Bidg. 
phone: Syracuse 2-0580 


roLeD0, 
Metrol Company 


518 Jefferson Ave. 
phone: Main 1142 


TuLsA, OKLAHOMA 
James E. Dyer Company 
314 Thompson Bidg. 
P. O, Box 4095 


> WASHINGTON, D.C. 
Meleney Engineering Company 
720 Mills Building 
phone: District 6329 


wicnita, KANSAS 
Economy Equipment Co., Inc, 
303 Pattie Ave. 
phone: 7-5155 


> WILMINGTON, DELAWARE 


Energy Contro! Corp. 
Room 223 

Delaware Trust Building 
phone: 8-4441 


IN CANADA 


HALIFAX, NOVA SCOTIA 
General Equipment Ltd. 
702 Robie Street 
phone: 4-1274 


+ MONTREAL, QUEBEC, CANADA 
Furnace Engineering Co. 
(Canada) Ltd. 

P. O, Box 384 Postal Station ‘H’ 
phone: University 6-7247 


TORONTO, ONTARIO, CANADA 
Arthur S. Leitch Company, Ltd. 
33 Torbarrie Road 
P. O. Box 157, Weston 
phone: Ch, 14151 


vancouver, 8. CANADA 
David A. Darling 
Room 510 
850 West Hastings Street 
phone: PAcific 4623 


> WINNIPEG, MANITOBA, CANADA 
W. W. Hicks and Company 
567 Banning Street 
phone: 33-408 


IN MEXICO 
mexico, F. MEXICO 


Combustion Engineering de 
Mexico, S. A. 
Apartado Postal No. 2752 


Automatic Combustion Control 

Boiler Panels + Hays-Penn Flowmeters 
Veriflow Meters and Veritrol 

Gas Anolyzers + Draft Gages 
Combustion Test Sets « COz Recorders 
Electronic Oxygen Recorders 
Electronic Flowmeters 

Electronic Feed Water Controls 
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ef zones is controlled 
Master Thermostats 


ted on various floors. 


D Sub- 


Conditioned air in interi 
by POWERS 
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——@ Individual selection of desired temperature 


in each office and other spaces at Lever 
House provides year ’round comfort with 
important benefits of increased employee 
efficiency, less fatigue, absenteeism, illness, 
and lower cleaning costs. 


Air conditioning here is by means of 
a split system — individual units shown 
below, for the glazed periphery of the build- 
ing are fed with high pressure filtered and 
humidified air and heated or chilled water. 
In the center of the office space high 
velocity conditioned air is distributed thru 
ceiling diffusers. 


Right-temperatured-air at proper hu- 
midity is assured at all times by a Powers 
pneumatic control system. Only a few of its 
important controls are shown below, most 


Pneumatic System of 


AiR CONDITIONING 


CONTROL 


are “behind the scenes’”’ performing their 
tasks with unfailing dependability. 


Other Prominent POWERS Installations 


United States Capitol Building 

UN General Assembly and Conference Buildings 
New York Stock Exchange @ Columbia Medical Center 
Madison Square Garden @ Radio City Music Hall 
New York Times © Manhattan House @ Esso Building 
Harvard University © Massachusetts Inst. of Technology 
Prudential Insurance Co. © Anheuser Busch Inc. Newark 
Esso Research Center, Linden, N. J. 

New York City Veterans Administration Hospital 
Washington National Airport ©@ LaGuardia Airport 


Experience we have gained in many instal- 
lations such as these may be helpful to you. 
When problems of temperature or humidity 
control arise contact POWERS nearest of- 
fice, there’s no obligation. 


THE POWERS REGULATOR COMPANY 


ditioning units in perimeter zones. 


Powers Summer-Winter Thermostat and 
No-Pak Valve below, regulate air con- 


Powers NO-PAK Valve has unique Duo-Seal packless feature. 
It prevents water leakage — requires no packing maintenance. 


Over 60 Years of Automatic Temperature and Humidity Control 
Skokie, Ill., Offices in Over 50 Cities, see your phone book 


tion of the air conditioning system. 


Powers Master Control Panel for primary air and water 
circuits plays an important part in the efficient regula- 
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FOR SAFER CONTROL “~"5 


CRANE Packless 
Diaphragm Valves 


Now Available in 
New Materials 


WORKING PRESSURES — up to 150 pounds. Water, air, 
oil, or gas, 180°F. maximum temperature, depending on 
valve size and materials. 


You asked for it—and now Crane gives you this outstanding 
Diaphragm Valve in a new wide choice of body, disc insert, 
and diaphragm materials—in unlined or lined patterns. 
Whichever is specified, Crane design gives you important 
advantages including—long diaphragm life . . . positive shut- 
off in case of diaphragm failure ...less resistance to flow 
with minimum pressure drop... easy operation . . . simpli- 
fied maintenance at lowest upkeep cost. 


Full specification data is in your new Crane 53 Catalog— 
or ask your Crane Representative. 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


OF HARD-TO-HANDLE FLUIDS 


SCREWED ENDS, UNLINED Sizes 1% to 2 in. 
Brass, Cast Iron, Aluminum, or 18-8 Mo body and 
disc. Furnished with neoprene, Buna N, and nat- 
ural rubber diaphragm and disc insert. 


FLANGED ENDS, UNLINED Sizes 14 to 6 in. 
Cast Iron, Aluminum, or 18-8 Mo body and disc. 
Furnished with neoprene, Buna N, and natural 
rubber diaphragm and disc insert. 


FLANGED ENDS, LINED Sizes 1 fo 6 in. 
Cast Iron body only. Lined with neoprene or 
hard natural rubber. Disc coated with neoprene 
or soft natural rubber. ri 


Other body and disc materials, as well as lin- 
ings, available on special order. Also sliding 
stem valves for automatic operators of all types. 


BUYER 


VALVES FITTINGS PIPE PLUMBING HEATING 
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WATER HARDNESS CUT TO ZERO 


at record rate of 240,000 gallons per hour! 


TS king-size, outdoor water-soften- 
ing system was recently installed by 
Allis-Chalmers to meet the special 
needs of a leading midwest oil refinery. 
It furnishes four high-pressure boilers 
with filtered treated water at the extraor- 
dinary rate of 240,000 gallons per 
hour — the largest water-softening sys- 
tem ever installed in a refinery power 
plant. 

Extremely rugged and designed for 
year-round operation outdoors, this 


Allis-Chalmers system has been in ser- 
vice about four years. There have been 
no breakdowns, and maintenance costs 
have been practically nil. 

Whatever your industry—paper, pe- 
troleum, food, steel—you'll get prompt, 
convincing results with Allis-Chalmers 
Water Conditioning service. 

For over 50 years Allis-Chalmers has 
been building power generation equip- 
ment. This experience is invaluable in 
providing our water conditioning spe- 


cialists with the extensive background 
needed today to recommend correct 
equipment, chemicals and service. 

- An expert representative is available, 
ready to recommend proper chemicals 
or help select the right process for your 

ower plant requirements. For complete 
information, contact your nearby Allis- 
Chalmers District Office, or write 


Allis-Chalmers, Milwaukee 1, Wis. 
A-3916 


ALLIS- CHALMERS 


GENERAL MACHINERY DIVISION 


MILWAUKEE, WIS. — PITTSBURGH, PA. — NORWOOD, OHIO — BOSTON, MASS. — TERRE HAUTE, IND. — MONTREAL, P. GQ. — ST. THOMAS, ONT. 


POWER * FEBRUARY 1953 


: 
: = 
. 
\ 


and 


The Jamestown plant is efficient and modern, AT JAMESTOWN ’ NEW YORK 


inside and out. 


MUNICIPAL LIGHT PLANT 


REPUBLIC Automatic Combustion Controls 
Operate Boilers at Test Efficiency to: 


SAVE FUEL by maintaining maximum combustion efficiency continuously. 


SAVE MAINTENANCE AND EQUIPMENT by holding uniform operating 


conditions. Chain-of-event type of trouble that frequently develops as a result of in- 
correct boiler operation is prevented. 


SAVE MANPOWER by automatically performing many repetitive adjustments. 


HIGHLY IMPORTANT during this critical power shortage, the Jamestown 
plant meets peak load demands because, with REPUBLIC Combustion Controls, it 
gets all of the steam output the plant boilers are rated for. 
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These panels are part of the REPUB- 
LIC Automatic Control System that 
is used exclusively in the Jamestown 
plant. When desired, manual oper- 
ation of the entire boiler system can 
be made from this location. Panel in 
the center houses master gauges and 
other coordinating equipment while 
panels on either side contain gauges, 
meters and controls for boilers. 
REPUBLIC Positioners at left of 
each panel vary rate of coal feed to 
pulverizers. 


REPUBLIC Regulators and Flow 
Transmitters are used in the two- 
element feedwater control system. 
Rate of feedwater flow to the boiler 
is changed immediately with a change 
of either steam flow or feedwater 
drum level. 


Savings are 


At the Jamestown, New York, Municipal Light 
Plant, two 150,000 lb. per hr. boilers rated at 
900 psig. and 900° F.T.T. supply steam to a 
20,000 kw turbine. Steam at 275 psig. and 
600° F.T.T. is also supplied through a pres- 
sure reducing and desuperheater station to an 
adjoining older plant. 

For maximum efficiency and performance, the 
entire plant is under automatic control. Steam 
pressure at the turbine is maintained constant 
and combustion is held at maximum efficiency 
for steam loads varying from 40,000 lb. per hr. 
to 165,000 lb. per hr. Both the Automatic Com- 
bustion Control System and the pressure reduc- 


ing and desuperheater station were furnished 
by REPUBLIC FLOW METERS CoO. 


ONE OF MANY 
This is but one of many power plants that rely 


REPUBLIC FLOW METERS CO. « 
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on REPUBLIC Instruments and Controls. For 
more than 37 years, REPUBLIC has specialized 
in the design and manufacture of automatic con- 
trol systems for all sizes of power generating 
stations. REPUBLIC Controls are available for 
all types of boilers and auxiliary equipment, all 
kinds of fuel firing (both for single or multiple 
fuels) and for all load fluctuations. When you 
specify REPUBLIC Controls, you get the benefit 
of this complete line of equipment and the 
services of an experienced engineering staff 
who know how to put that equipment to use to 
give you the control system that best meets 
your requirements. 


For complete information about REPUBLIC 
Automatic Control Systems, send for Data Book 
S-21 or contact our field engineer nearest you. 
There's no cost or obligation. 


i HICAGO 47, ILLINOIS 


IVERSEY PARKWA 
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AFFORDS 


MAXI 
KILOWAT 
OUTPUT 


ANY 
Power Factor 
Loading 


Automatic minimum excitation provided by 
Regulex voltage regulator permits generator 
operation closer to the stability limit... much 
closer than manual operation permits. Thus, 
maximum generator pay load is assured at any 
power factor loading. 
The Graph Tells The Story 

By providing maximum stability, Regulex voltage 
regulation establishes and maintains a safe ratio 
between generator load and field current, In the 
graph, the gray area represents the increase in safe 
operating limit. The starred figure on the Regulex 


0 40 80 120 160 200 240 
MEGAWATTS ~ GENERATOR LOAD 


regulator operation line and the circled figure on 
the manual line afford a comparison of megawatt 
output. Note that regardless of the power factor 
loading, a much greater generator pay load is pro- 
vided by Regulex regulator automatic minimum 
excitation, 

Profit in increased kilowatt output . . . meet new 
demands on old generators . . . get maximum pro- 
ductivity out of new generator installation . . . with 
the Regulex voltage regulator. For complete in- 
formation, call your A-C representative or write 
Allis-Chaimers, Milwaukee 1, Wisconsin. A-3924 


Regulex is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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This eight page, two- 
color catalog describes 
basic design features of 
heads, shells, and tube 
bundles. Write to- 
day for catalog 
No. 501. 
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SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


combats 


CORROSION » 


for large 


PRODUCER 


HEAT EXCHANGERS 


fill the specification for 
the unusual, as often as for 
the more conventional. 


Salt water can be quite a problem . . . as a coolant used 
in a heat exchanger. And when it's combined with raw sewage, 
salt water is just plain rough on some metals. 


That particular problem was answered for a major copper 
producer by SUPERIOR Heat Exchangers with special alloy cupro- 
nickel linings to retard the corrosive action of the coolant. 


SUPERIOR Heat Exchangers are backed by both plant 
facilities and manpower with the required qualifications to design, 
fabricate, and guarantee performance at design ratings for unusval, 
as well as for conventional applications. 

Our Engineering Staff invites your inquiry regarding any 
proposed application . . . as a basis for a specific engineering 
recommendation. 
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WORTHINGTON products 
manufactured 
in these countries... 


...can be bought 
in the CORRESPONDING 
LOCAL CURRENCY 


In the countries shown on that globe, Worthington 
plants manufacture many hundreds of Worthington prod- 
ucts. This means that you can obtain Worthington-engi- 
neered equipment built to Worthington-U.S.A. standards 
in the local currency of any one of these countries. Write 
for complete information on Worthington facilities around 
the world. Ask for Bulletin WP-1099-B54, Worthington 
Corporation, Export Department, Harrison, N. J., U.S.A. 
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Powell Valve: are not off coke 

BRONZE, IRON, STEEL AND CORROSION-RESISTING VALVES > 
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different 
your 


Steam Requirements? 


A 


COMBUSTION ENGINEERING 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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Every engineer knows that steam require- 
ments vary from industry to industry .. . 
from plant to plant. It is virtually certain, 
therefore, that your particular conditions of 
fuel, load, capacity; pressure and tempera- 
ture are not exactly the same as those of any 
other plant. 

Yet the C-E Vertical-Unit Boiler can 
deliver top performance in your plant ... 
just as it has done in hundreds of others... 
representing a wide variety of steam con- 
ditions. 

This is because the basic design of the VU 
allgws exceptional latitude in the selection 
of the right boiler to fit your particular re- 
quirements. It is available in capacities from 
10,000 to 350,000 Ib of steam per hr, with 
pressures from 160 to 1009 psi and tem- 
peratures up to 900 F, or more. It is adapt- 
able to limited space conditions and to the 


use of any fuel or method of firing. The VU - 


may be operated over a wide range of out- 
put, and, depending on fuels and the use of 
heat recovery equipment, efficiencies range 
up to 88%. 

How well is the Vertical-Unit Boiler 
meeting the steam requirements of different 
industries? The answer is to be found in an 
impressive record of orders and repeat 
orders covering virtually every field. If you 
would like first hand information on the 
story of the VU Unit in your industry we 
would be glad to send it to you. 


* 


The point is that the story is the same... in 
industry after industry ... the popularity of 
the C-E Vertical Unit Boiler is widespread 
and steadily increasing. Why not investigate 
how the variables of your requirements can . 
be matched with the VU Unit for top per- 
formance? 8-540 


SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YORK 16, N. Y. 
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For LOW-COST 
UPJOHN burns COAL 


UPJOHN’S new pharmaceutical plant which includes units for 
production of penicillin and cortisone, as well as some 700 other 
pharmaceutical products, relies on coal for dependable steam. 


This ultramodern boiler 
house supplies steam, cleanly 
and efficiently, at only 40¢ to 
42¢ per 1,000 Ibs. It delivers 
115,000 Ibs. per hour at peak 
load for the Portage Road 
Plant near Kalamazoo, 
Michigan. 

There are no dust or smoke 
nuisances, thanks to the dust 
collecting and cinder re- 
injection system. 

For both efficiency of op- 
eration and economy, you 
just can’t beat coal burned 
the modern way! 


If you operate a steam plant, you can’t afford 
to ignore these facts! 


COAL in most places is today’s lowest-cost fuel. 


COAL resources in America are adequate for all needs —for hundreds of 
years to come. 


COAL production in the U.S.A. is highly mechanized and by far the 
most efficient in the world. 


COAL prices will therefore remain the most stable of all fuels. 
COAL is the safest fuel to store and use. ‘ 
COAL is the fuel that industry counts on more and more--for with 


modern combustion and handling equipment, the inherent ad- 
vantages of well-prepared coal net even bigger savings. 
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DEPENDABLE steam, 


the modern way! 


® Whether you're building a new plant or mod- 
ernizing an older one, you can count on coal for 
dependability and low-cost operation. 

Here’s why: Up-to-date coal-burning equip- 
ment can give you 10% to 40% more steam per 
dollar. Automatic coal- and ash-handling sys- 
tems can cut your labor cost to a minimum. Let 
a consulting engineer shaw you how a modern 
coal installation, tailored for your specific needs, 
can save you real money. 


CLEAN, CONVENIENT! 
This view of Upjohn’s firing 
aisle shows how clean and 
convenient coal can be when 
handled and burned the mod- 
ern way. The stoker hoppers 
are fed from an overhead 
bunker. A 2-ton capacity 
weigh larry serves all boilers. 

The ash handling is fully 
automatic. Traveling grates 
continually discharge ashes 
into hoppers below the floor 
of the firing aisle. 

The 3 boilers shown, plus 
a fourth recently installed 
(not illustrated), supply all 
Upjohn’s steam needs. 


Here’s something else, too—of all fuels, coal alone 
has virtually inexhaustible resources. This, plus 
the fact that America’s coal industry is the most 
efficient in the world, assures you of a dependable 
supply of coal at relatively stable prices now and 
for years to come. 


BITUMINOUS COAL INSTITUTE 


A DEp.RTMENT OF NATIONAL COAL ASSOCIATION 
WASHINGTON, D. C. 


YOU CAN COUNT COAL! 
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MARSHALLTOWN, IOWA 


© Above —Factory No. 1. Over 220,000 sq. ft. of 
floor space. The industry's most modern plant. Here 
the world’s largest production of pressure and liquid 
level control equipment is made possible by Fisher's 
unequalled research, design, engineering, testing 
and manufacturing facilities. 


® Below—Factory No. 2. Over 50,000 sq. ft. of floor 
space. A major unit in Fisher's continuing expansion 
program of increased facilities and production. 


Jones Co. Supply Co. i. a Supply Co. Sweiven Co. 


Liauip LEVEL CONTROLLERS 
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ASSURE YOU 


You are always close to a source of supply of Fisher control valves, gas 
regulators, liquid level controllers and pressure regulators. 


Whether your problem is one of existing equipment—or an entirely 
new control application—the Fisher country-wide network of 
19 strategically located field stocks and 51 representatives—with over 
200 Fisher Service Engineers—offers you immediate and convenient 
service on all your control requirements. 


A few typical Fisher Warehouse Stocks of new equipment and 
replacement parts are shown below. 


FISHER GOVERNOR COMPANY * MARSHALLTOWN, IOWA 
WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 


HOUSTON NEW ORLEANS = DALLAS 
Puffer- red John H. i> Vinson 
Sweiven Co. Carter Co. Supply Co. 
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Rittelmeyer & Co., Inc. 
AMARILLO 
Vinson Supply Company 
BALTIMORE 
Rhodes Controls Co. 
Jos. W. Eshelman & Co., Inc. 
BISMARCK 
BOSTON 
YOU, Wickersham, Petty & Co. | 
* CALGARY 
Barber Engineering & Supply Co. 
CHARLOTTE 
Robert E. Mason & Co. 
CHICAGO 
General Meters & Controls Co. oe 
Harry T. Co. 
A. E. Ehrke & Co. 
| Corpus CHRISTY 
Joy & Cox, inc. 
H. S. Gray Co. he 44 
HOUSTON 
Acme Engineering Agency |: 
| 
The Sullivan Mears Co, 
Carter-Jones Compony 
LOUISVILLE 
Allan K. Cook Co. 
R. S. Stover Co. i 
Johnson & Scott 2 
MILWAUKEE i 
Steam Plant Equipment Co, i 
MINNEAPOLIS | 
Bell & Eiss inc, | 
MONTREAL 
C. W. Lachapelle, itd, 
DuBois-Webb Co. 
Clifford B. Ives & Co. 
Johnson and Scott 
John H. Carter Co. 
; | NEW YorK 
Malcolm W. Black and Co., inc. 
OKLAHOMA CITY j 
Vinson Supply Co. 
* ODESSA, TEXAS 
i 
PITTSBURGH 
H. D. Hale & Co. 
DIAPHRAGM CONTROL VALVES - PUMP GOVERNORS 
§ 
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UNLOADING 


You can save time and 
money using Allis-Chal- 
mers car shakers for un- 
loading cars. Here are two 
examples: (1) You can un- 
load cars of wet sand or like 
materials in 142 to 24% min- 
utes; (2) you can unload coal 
in 1 to 6 minutes, depending 
on surface moisture. 

In fact, you can unload any 
material in minutes, even if it is 
damp, compacted or in a partial- 
ly frozen condition. 


One-Man Operation 
Best of all, using an Allis-Chalmers 
car shaker is a one-man operation. 
No more pounding or digging. No 
more worrying about the safety of 
men inside cars being unloaded. Just 
press a button; the car shaker does the 
rest. There is no positioning problem; 
Allis-Chalmers car shakers are designed 
to hang level, and wide shoes make it 
easy to engage any size hopper car. 


Low Maintenance 
You’ll get long life and a minimum of main- 
tenance with an Allis-Chalmers car shaker. 
Sides and top are heavy steel plate. For ad- 
ditional strength, the body is stress-relieved 
after welding. Another big advantage is the 
power arrangement. The motor is completely 
enclosed in the body. And it is mounted on 
rubber shear mountings of a type that affords 
maximum protection against vibration. 

It will pay you to investigate all the details of 
Allis-Chalmers car shakers. For full information, 
consult your nearby A-C district office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. 


A-3957 
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View, showing 16 cells of 
new Foster Wheeler cooling 
tower erected on founda- 
tion of old tower. Portion 
of old tower, shown at right, 
was replaced by 8 cells of 
new tower. 


Tailored to fit 


HE ERECTION of this new 24- 
Teen cooling tower on the 
same foundation as the 56-cell 
tower which required replace- 
ment, without interruption in 
cooling capacity, is another ex- 
ample of the ability of Foster 
Wheeler to tailor the job to con- 
ditions in the customer's plant. 


To assure a continuous supply 
of cooling water while the new 
tower was being built, 30 cells 
of the old tower were razed and 
the remaining 26 cells connected 
| to two smaller existing towers by 
7 a temporary flume. The first 16 
cells of the new tower were then 
erected and put into operation 
in time to meet the oncoming 
summer heat load. The remain- 


customer plant conditions! 


der of the old tower was then 
removed and the balance of eight 
new cells erected. 

It is through such unusual 
types of installations that Foster 
Wheeler has gained the reputa- 
tion for engineering .and con- 
struction excellence. 


FEATURES OF THIS INSTALLATION: 


Combination cast iron and red 
brass distribution system, with 
720 special full coverage red 
brass up-spray nozzles, provides 
uniform water distribution over 
a wide variation in water flow 
rates. Induced-draft fans with 
16-foot stacks discharge tower 
vapors at a high velocity 60 ft. 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, NEW YORK 


FOSTER WHEELER 


above basin curb—reducing re- 
circulation to a minimum. 

The new tower requires 4320 
sq. ft. less ground area than the 
old tower—enough to allow for 
the addition of four 30 ft. by 36 
ft. cells for future requirements. 


7 7 


Capacity 48,000 U.S. gpm 
Inlet water temperature 120° F 
Outlet water temperature 85° F 
Wet bulb temperature 80° F 
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ENGINEERING DATA 


TYPES OF WEAVE: Square Opening available in 
Double Crimp— Lock Crimp—Flat Top . . . Rec- 
tangular Opening available in Double Crimp— Lock 
Crimp—Filat Top... Non-Spreader . .. Non-Blind. 


TYPES OF WIRE: Super-Gyraloy® Oil Tempered— 
recommended for extremely abrasive materials 
such as coke, iron ore, stone, gravel and coal. . . 
Gyraloy Spring Steel—recommended where abra- 
sion is present but not excessive, where initial cost 
is primary consideration . . . Enamel Coated Gyraloy 
or Super-Gyraloy—recommended for use in sizing 
and processing flue dust, ore, stone, coal, sand and 
gravel wherever corrosion causes cloth to blind . . . 
Special Metals—stainless, plain or galvanized steel; 
brass; phosphor bronze; Monel and other ductile 
metals. 


HEWITT-ROBINS 


DIVISIONS: HEWITT RUBBER » ROBINS CONVEYORS + ROBINS ENGINEERS * RESTFOAM® 
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Cloth Deliver 


Increased Production 
Capacity Assures 
Faster Delivery For All 
Types Of Hewitt-Robins 
Screen Cloth 


Now, we can give you faster de- 
livery —direct from our own modern 
plant—of the finest quality screen 

. cloth to meet your every need... 
Screen Cloth that gives you longer 
life, greater satisfaction on any 
type of screen, regardless of make 
... Screen Cloth that will provide 
you with highest efficiency, lowest 
cost per ton. 


CHECK FOR INFORMATION ABOUT 
THESE JOB-TESTED PRODUCTS 
FOR YOUR OPERATION 


CONVEYORS: 
—Belt 
OJ —Dock 
—Vibrating 
BELTING: 
—Elevator 
*C] —General 
*C] —Rayon 
—Woven Wire 
BUCKET ELEVATORS 
IDLERS 


SCREEN CLOTH: 


—Electrically Heated 
—General 


VIBRATING SCREENS 


HOSE: 
—Ajr 
*C] —Fire 
*C] —Flexible Rubber Pipe 
*C) —Pinch Valve 
—Servall® 
—Steam 
—Twin-Weld® 
*C] —Water 


( MECHANICAL FEEDERS 

STACKERS 

(0 CAR SHAKEOUTS 
TRIPPERS: 


—General 
(J —Dust Seal 


BELT CLEANERS 
CRUSHERS 


() STOCKING & RECLAIMING 
SYSTEMS 


( DESIGN AND CONSTRUCTION 
OF COMPLETE MATERIALS 
HANDLING SYSTEMS 


*For immediate information about these 
industrial rsbber products, call your 
Hewitt Rubber Distributor (See “Rubber 
Products” Classified Phone Book). 


Hewitt-Robins Incorporated 
666 Glenbrook Road 
Stamford, Connecticut 


For shorter delivery on any type 
of Hewitt-Robins screen cloth 
send us this information: 


1. Type of screen—Name of manu- 
facturer— Model of machine. 


2. Kind of screen cloth desired: 
Specify type weave—type of wire. 


3. Size of clear opening or mesh and 
wire diameter. 


4. Type of edge formation: Flat 
edges — Welded — Reinforced hook 
strips. 


5. Length and width of panels (width 
measured from outside to outside of 
bent hooks)—Height and length of 
hook strips— Degree of angle inside 
of hook. 


6. For rectangular, non-spreader or 
non-blind openings: Specify direc- 
tion of long slot (which dimension of 
cloth it parallels). 


7. For dewatering decks: Size of 
openings in mm—Single, double or 
no depressions— Round or triangular 
profile stainless steel rods. 


WRITE FOR SCREEN CLOTH 
BULLETIN No. 113-Al 


INCORPORATED 


EXECUTIVE OFFICES: STAMFORD, CONNECTICUT 


TITLE & COMPANY 


STREET ADDRESS 
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A FEEDER THAT HAS NO 
EQUAL FOR EFFICIENCY 
AND RELIABILITY 


@ The KVS enclosed Disc Feeder offers many 
advanced features which contribute to effi- 
ciency and ease of operation. For example: 


Feeder is internally illuminated with a 
glass door in housing for visual indication of 
the moving coal. Electric motor drives rotating 


disc through worm gear, enclosed in oil and 
dust tight housing. 


Telescopic sleeve installed on the down 
spout from coal bunker terminates above feeder 
disc, the coal forming a cone between sleeve 
and disc. An adjustable knife or plow cuts into 
the coal cone and spills it over the edge of disc 
into feed chute of pulverizer. Continuous opera- 
tion of feeder not affected by tramp iron or other 
foreign substance. 


KVS Enclosed Disc Feeder prevents coal dust from escaping 
into boiler room. Designed to prevent coal “chokes” between 
bunker and feeder chute. Rate of feed varied by changing posi- 
tion of knife which cuts into coal cone or by changing speed of 


disc by means of adjustable speed control of the drive motor. 


Volumetric type; accuracy not disturbed by moisture contained 


in coal. 


KENNEDY -VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
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KVS Air Swept Tube Mill is de- 
signed to provide extremely fine pul- 
verization of any grade of coal. 
Worm drive, mounted in roller bear- 
ings with gear and worm direct-con- 
nected to shaft. Produces a fineness 
of 90% to 95% through U. S. 
standard 200 mesh screen. Up to 
20% moisture removed during pul- 
verizing operation. Ferris wheel type 
lubricating system with oil reservoir 
in base of bearing. Anti-friction 
bearings on gear shaft lubricated by 
oil splash. 
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INSTANT RESPONSE TO ALL 
COMBUSTION REQUIREMENTS 


@ KVS Air Swept Tube 
Mills assure complete and 
rapid combustion through 
extremely fine pulverization 
of any grade or quality of 
coal...wet or dry...regard- 
less of grindability. 


All the heat value of 
coal can be utilized at lower 
cost with the KVS method 
than by any other coal pul- 
verizing equipment. YOU 
CAN SAVE UP TOA DOL- 
LAR PER TON ON 
EVERY TON OF COAL 
YOU BURN! 


Such important savings will more than pay for the equip- 
ment in a very short time and continue to pay dividends for 
years to come. 


KVS offers engineering service in the design, building and 
erection of complete steam power plants for firing lowest grade 
fuel, screening, tailings etc. or for any solid or liquid that will 
burn. Get particulars of this service before you specify. 


Pulverized Coal Firing Installations are in use 


in leading plants throughout the world. 


Let our engineering department furnish com- 
plete boiler designs for your steam require- 
ments. Plans and estimates that will reduce 


your fuel and operating costs. 
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® valve values 
PHOTO NEWS 


Incubator for Ideas 
; ; Edward’snew Engineering Building, above, symbolizes 


the pride we take in our engineering staff. To house 
Bae: these men—whom we believe to be the most talented 
and experienced group of valve engineers to be found 
anywhere—we’ve constructed this building specially de- 
signed to permit them to operate at their highest possible 
+A efficiency. For example, the Engineering Building is 
iat immediately adjacent to our laboratories, permitting 
Pe frequent and immediate consultation between engineers 
working with specific design problems, and laboratory 
research scientists. 

iy a Together, engineering and research maintain a rigid 


Product development committee first 
explored the problem thoroughly, 
then initiated a project . . . 


. +. in research laboratory to deter- 
mine basic fundamentals of design 
which were finally expressed in... 


Edwar 


tested on flow machines. Lessons 
learned here were incorporated in... 


Valves, Inc. 


step-by-step control over all Edward operations. No- 
where is this more evident than in the development of 
a new valve to meet customer requirement. Let’s take 
a brief look at some of the steps in the production of 
one of Edward’s latest designs. 


THE PROBLEM: a prominent boiler manufacturer was designing 
a new unit to obtain increased efficiency from more rapid circulation of 
water within the boiler. They proposed to control this circulation by 
specially designed pumps. Special stop-check valves with absolutely 
tight shut-off characteristics were required to protect these valuable 
pumps from back flow of water from the boiler. Because of the low 
differential pressure in the circuit, pressure drop across the valve had 
to be kept to an absolute minimum. 


tic half dels which were 


scale steel model given 
regular operating tests which 
suggested refinements for... 


Another Product 


A, ‘ 
| 


. +. final full scale experimental model ... the new model went to engineer- 
which was tested on complete flow ing for final determination of pro- 
hookup. Passing with flying colors... duction techniques to be used and... 


the customer... 


... detailed drawings for machinists . +. where it was under the constant a3 
and inspectors were made for use supervision of inspection services “ee 
in actual production... guided by the Engineering Depart- 4 

ment. Finally we could deliver to walt 


THE SOLUTIONS the new stop-check valve pictured above. 
Developed in 10 in. and larger sizes for boiler pressures from 1500 to 
3000 Ibs, this new valve easily meets the rigid requirements of perfect 
shut-off and minimum pressure drop. In addition, the original piping 
pe design called for a valve and elbow. A special design was evolved 
a incorporating both of these into the valve, thus eliminating an elbow 
and weld at a substantial saving to the customer. 


EDWARD VALVES, Inc., Subsidiary of o 


ROCKWELL MANUFACTURING COMPANY 
ie 1220 W. 144th STREET « EAST CHICAGO, INDIANA 


GLOBE AND ANGLE STOP * FEED-LINE * BLOW-OFF * NON-RETURN 
CHECK * GATE * GAGE AND INSTRUMENT ° RELIEF * STRAINERS 


COPYRIGHT 1953, EOWARD VALVES, INC. 


VALVE SIZE IN INCHES 


Closing Torques for Globe Valves 
Against High Pressures 


Where tight closure on high pressure lines is absolutely 
essential, globe valves are usually selected in preference to 
other valve types. 

However, a simple calculation will show that it is almost 
impossible for one man to close a large globe valve on a high 
pressure line without some sort of mechanical aid. Edward 
provides this required mechanical advantage in the simplest, 
most inexpensive form through the highly effective Impactor 
handwheel. 

In a globe-stop valve, the torque on the handwheel rim 
must be sufficient to generate a downward force in the valve 
stem at least equal to the pressure to be held under the valve 
disk times the area of the disk. This force varies directly 
with size and operating pressure. Deviations also arise from 
differences in the truencss of the two mating seating sur- 
faces, packing friction, stem thread friction, and the ratio 
of stem diameter to handwheel diameter. 

The chart below shows the approximate theoretical steady 
pull required on the rim of a handwheel to create a tight 
seat in Edward high pressure globe valves with operating 
pressures of 1,000, 2,000 and 3,000 pounds. 

The average man cannot pull more than about 200 pounds 
on the rim of a handwheel. Therefore, some sort of supple- 
mentary closing device is needed for the pressures cman 
our chart, in almost the complete range of valve sizes. 


12 L 


10 A 


0 400 800 1200 100 2400-2800 
POUNDS PULL ON RIM OF HANDWHEEL 


|. Limit of closing torque one man can exert by hand. 


ll. Torque one man exerts with ten blows of 12” impactor 
Handwheel. 


il. Torque one man exerts with ten blows of 36” Impactor 
Handwheel. 


Lines II and III on the chart show the closing effect 
obtained by one man with two different sizes of Impactor 
handwheels. Line Il shows the closing torque exerted by 
ten blows of a 12 in. Impactor handwheel, namely, four times 
the effect which would be obtained by the same man exerting 
only a steady pull. Line III shows the closing torque 
exerted by ten blows of a 36 in. diameter handwheel, eight 
times the unaided closing torque. 


For some combinations of higher pressures and larger valve 
sizes on the chart, ten blows of either handwheel does not 
indicate complete closure. Additional blows with the Impactor 
will readily obtain drop tight closure in each case. 


ard 


; 
4 
: 
a 


ENGINEERED REINFORCEMENT 


FOR YOUR BRANCH CONNECTIONS 


Does your operation require 

a mechanical as well as a 
pressure member in branch 
construction? WeldOlet Welding 
Fittings are engineered to " 
provide BOTH properties. * 


Reinforcement where both 

A big portion of your engineering the | 
job is done for you, if you... , 
Specify Bonney 
WeldOlet Welding Funnelled to relieve 
Fittings to Insure 
Permanent Strength 

economical installation 


FOR COMPLETE ENGINEERING DATA WRITE ) ® 
FOR YOUR BONNEY W3 WELDOLET CATALOG Hn WELDING FITTINGS DIVISION 9 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 350 GREEN STREET 
“ALLENTOWN, PENNSYLVANIA 
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STORY STARTS with Power's publication, last 

March, of certain radically new thermodynamic theo- 
ries advanced by Neil Bailey, Professor of Mechanical 
Engineering at Rensselaer Polytechnic Institute, Troy, 
N. Y. Bailey challenged accepted theories on both theoret- 
ical and experimental grounds. He said that their logic is 
wrong and they do not agree with experiment. 


As was to be expected, the Power article excited wide 
interest among power engineers, but especially among 
the professional experts in thermodynamics—those in in- 
dustry and those in educational institutions. 


Since Professor Bailey’s paper was admittedly over 
the heads of most practical power engineers, they stood by 
to watch the show with little comment. On the other hand, 
the professional thermodynamicists, almost to a man, were 
in disagreement with Professor Bailey. 


To air the conflicting views, a well-attended forum was 
held at RPI in April. Professor Bailey again presented his 
theories, which were, in the main, opposed by the discuss- 
ers. To sum up without any technicalities, it can be said 
that this meeting at Troy started and ended in almost com- 
plete disagreement between Professor Bailey on the one 
hand and the body of the profession on the other. 


By publishing several discussion letters in August, 
PoweER provided a continuing forum for the debate. Yet, 
still, there was almost complete disagreement. 
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Battle of the Experts 


Finally came the climax—a paper and discussion at 
the annual meeting of the ASME on December 3. Several 
hundred highly interested observers and participants 
crowded the room. The battle of the thermo experts started 
at 9 am and terminated (perhaps chiefly from exhaustion 
and hunger) at 2 pm. Once again it was Professor Bailey 
against the field. Bailey restated his views and virtually 
every discusser disagreed. 


So there the battle rests today. The editors of Power, 
and presumably most power engineers, must leave the final 
verdict to history. 


It is unfortunate that some feelings have been badly 
bruised in this “operation thermo,” yet there is a bright 
side. The events cited show that it is still possible, at least 
in America, for a professional man of standing to get a 
full hearing for radically new concepts. In this case Pro- 


fessor Bailey had three platforms. This, too, is significant. 


Some have suggested that the first announcement of 
new theories should never be made except through the 
professional society of the specialty under discussion. 
Rigid application of any such policy would, we feel, be 
most unfortunate—a dangerous step away from freedom 
of expression in this country. If the time ever comes when 
scientific expression must proceed through a single chan- 
nel, those who control that channel will have the power 
of death over new ideas. That must never happen here. 
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6 
[ixperience showed us how 


FUSETRON FUSES 


Prevent Motor Burnouts... 


now we protect all Motors on our Units 
with them! ” Franklin Van Reed 


Production Engineering Supervisor 
ORR & SEMBOWER, INC., Reading, Penn. 


“Here's what Happened in our Plant” 


Back in January of 1951 we had a 
motor on a pump that was supposed 
to draw a maximum load of about 8 


amperes, yet it began blowing 
FUSETRON fuses of motor protec- 
tion size. 


“We were inclined to believe some- 
thing was wrong with the fuses — 
but after checking with an ammeter 
we found that an automatic relief 
by-pass was sticking and causing the 
motor to draw about 12 amperes. 


“If the Fusetron fuses had not 
opened, the motor would epietite 
have burned out. 


“Now on all our Powermaster 
Steam Generator Units we use 
Fusetron Fuses to protect the motors 
on the fuel pump, the boiler feed- 
water makeup pump, and the air 
compressor.” 


Franklin Van Reed 


Production Engineering Supervisor 
ORR & SEMBOWER, INC., 
Reading, Pennsylvania 
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You, too, can profit by the 
10 POINT PROTECTION of Fusetron Dual-Element Fuses... 


1 Protect against short-circuits. * THE MONEY YOU SAVE... by preventing 
sa a —— vn blows caused by one needless shutdown, one lost motor, one destroyed 
armless overloads. 
switch or panel or one burned out solenoid ... MAY 
3 Protect against needless blows caused by MORE a PAY FOR th ' f oll 
excessive heating — lesser resistance results yer 
in much cooler operation. ordinary fuses with Fusetron dual-element Fuses, 
4Provide thermal protection — for panels 
and switches against damage from heating 
due to poor contact. 
5 Protect motors against burnout from over- VOU 
loading. complete infor: about the , 
6 Protect motors against burnout due to single All-Purpose Protection of TRUSTWORTHY NAMES IN 
phasing. ; FUSETRON Dual-Element ELECTRICAL PROTECTION 
7 Give DOUBLE burnout protection to large ; 
motors — without extra cost. 
8 Make protection of small motors simple and 
inexpensive. 
9 Protect against waste of space and money— 
permit use of proper size switches and panels. 
10 Protect coils, transformers and solenoids 
against burnout. 


“3 


Bussmann Mfg. Co., University at Jefferson, 
St. Lovis 7, Mo. (Division of McGraw Electric Co.) 


Please send me complete facts about FUSETRON dual-element Fuses. 


Name 


*Fusetron Fuses have high interrupting capacity as 
shown by tests of the Electrical Testing Laboratories 
of New York City in December 1947. 


Cc 


Address 


FUSETRON is a trade mark of 
the Bussmann Mfg. Co., Division 
of McGraw Electric Co. City & Zone 
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Short on Erection Time — 
Long on Service Life — 


BYERS WROUGHT 
IRON PLATES 


Minimum interference with production routine 
—during installation—and in years to come— 
is the story behind the selection of genuine 
wrought iron plate for this smokestack. 

The Farrington Manufacturing Company, 
Boston, needed a stack for their No. 2 Plant 
in a hurry—made of a material that would 
slow-down the corrosive effect of flue gases 
created by the plant's incinerator and oil-fired 
heating boiler. 

Company engineers found the answer to both 
problems in genuine wrought iron plate. 

The stack, 100 feet high by four feet in 
diameter, was prefabricated in three sections 
at the C-W Boiler Company Shop, Holliston, 
Mass. These sections were trucked to the plant 
site, welded together, and erected in one day. 

Proved corrosion resistance to flue gases and 
ease of fabrication and welding are outstanding 
characteristics of Byers Wrought Iron plate. 
This double advantage has recommended the : 
material for stack use in installations across the ' 
nation, and the resulting service records provide 
convincing evidence of its superior durability. 

How the unique character of Byers Wrought 
Iron plate has made it a veteran in stack service 
is explained in our bulletin, WROUGHT IRON 
FOR FLUE GAS CONDUCTORS AND COAL 
HANDLING EQUIPMENT. Write for your copy. 

It may help you in combating flue gas corrosion 
in your operation. 

A. M. Byers Company, Pittsburgh, Pa. Estab- 
lished 1864. Boston, New York, Philadelphia, 7 
Washington, Atlanta, Chicago, St. Louis, Hous- 
ton, San Francisco. Export Division: New York, 
New York. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
etecteic FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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GOUDEY STATION shows 34 years of progress in central sta- 200, 400, 850 and 1450 psig steam pressures. New weir in 
tion practice. Right to left; four successive installations use river insures ample cooling water during the summer months 


Reheat Unit Extends Goudey Capacity 


By W GREACEN 3rd, Chief Mechanical Engineer, New York State Electric & Gas Corp 


Installing the first reheat unit on system at multipressure sta- 
tion proved most economical compared with new sites. Uncoupling 
main generator from turbine allows its use as synchronous condenser 
for power-factor correction. Electrical control room for all units 


is separate from boiler and turbine control room on main floor ~ 


3 TURN PAGE > 
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NO. 8 REHEAT UNIT rated at 60/75 mw uses 1000/1000 F bleed points are used for feedwater heating and evaporator 
steam temperatures, 1450-psig throttle pressure. Only 5 of 6 supply. Generating capacity of 8 units adds up to 174,000 kw 


Existing plont 


Control room, 


No 8 unit 
60,000 £75,000 kw 


Feedwoter storage tanks* 


SINGLE 560,000-LB-PER-HR reheat boiler feeds turbine. Two- as the single-stage reheater. Two sets of f-d and i-d fans serve 
stage superheater controlled by water attemperation as well boiler. Precipitator discharges flue gas to an existing stack 
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New Unit Gave Welcome 
Opportunity to Build Modern 
Electrical Control Room 
For All Units in Station 


Goupey Station on the Susquehan- 
na River in Johnson City, N. Y. now 
has four steam-pressure levels with the 
addition of the first reheat unit on the 
N. Y. State Electric & Gas system. 
Studies showed that installing the new 
unit at Goudey yielded substantial sav- 
ings over a new site. A weir placed 
across the river solved the principal 
problem of adequate cooling-water sup- 
ply. 

We are experimenting with various 
types of coal spouts between bunkers 
and feeders. Three of them, of rectangu- 
lar cross section, taper to narrower 
cross sections at feeder inlets. Two of 
these have 34-in. 20% stainless clad 
steel in the upper section and 14-in. 
carbon steel lined with 14-in. stainless 
steel in the lower section. The third 
has 3¢-in. carbon steel lined with 14-in. 
rubber. The remaining chute is a 24-in.- 
dia round-flanged rubber pipe connected 
to the feeder through a stainless-steel 
lined adapter. 

An air-conditioned control room on 
the main floor houses controls and major 
instruments for boiler and_ turbine. 
Three-element feedwater control and 
combustion controls are major com- 
ponents in this room. 

The new unit started Dec. 17, 1951. 
With exception of some very minor dif- 
ficulties this was the most successful 
start we have had. We attribute this 


BOWL-TYPE PULVERIZERS each handle 
21,600-Ib-per-hr coal. Three’ mills, 
grinding normal coal, supply full-load 
boiler demand. Integral exhausters, 250- 
hp drive motors, main parts of mill stand 
immediately below grating. Permanent 
10-ton crane eases maintenance work 
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EACH OF TWO BOILER FEED PUMPS can carry full boiler load, 630,000 Ib per 
hr at 1682 psig; 2000-hp electric motors drive pumps through hydraulic couplings 


* 


TWO HORIZONTAL SINGLE-STAGE centrifugal pumps develop 37-ft total head to 
pass 20,500 gpm water through 42,500 sq ft, 2-pass condenser, reversing valves 


rte 


Goudey Station continued 


partly to: (1) an operator training pro- 
gram (2) thorough checking of auxil- 
jaries as each was completed before 
turbine completion (3) careful check- 
ing of controls, miscellaneous drips and 
drains (4) detailed schedule prepared 
of equipment checked, lubricated, oper- 
ated, etc (5) complete cooperation be- 
tween company and consultants. 
Acceptance tests showed that the 
equipment is within guarantee in re- 
spect to heat rate. Design heat rates 
for the new unit are: 


Station 


Turbine net 
heat heat Boiier 
Generator rate, rate, chy, 


oad, kw Btu/kwhr Btu/kwhr % 

15,000 9,980 12,039 89.71 
30,000 8,790 10.610 89.65 
45,000 8,340 10,075 89.57 
60,000 8,165 9.876 89.46 
8,175 9,906 89.31 


The unit steam generator is fired with 
four bowl mills, any three of which will 


BOILER AND TURBINE CONTROL ROOM measures 10x27 ft, has control boards on carry full load with coal of normal 
three sides. Mill feeders can be seen through glass-paneled fourth side by operator analysis. The tangentially-firing tilting 


POWER-GENERATING EQUIPMENT: 

Tandem compound, double flow, 60,000/75.000 kw, 1450-psig 1000-¥ 
throttle steam, 1000-F reheat, 1 in. Hg abs exhaust, 3600 rpm, 6 
bleed points, 1 blanked off, 30-psig Hz pressure 

42,500-sq-ft surface, 2-pass, ‘divided steel waterbox, 7130 arsenical 
admiralty tubes, %-in. OD, No. 18 BWG, 26 ft long, Muntz metal 
tube sheets 

Cireulating-weter pumps, 2 ce Foster-Wheeler Corp 
Horizontal, centrifugel, single-stage, double-entry, 20,500 gpm at 95 F, 
37-ft total head 

Circulating pump drives, 2 ........... Allis-Chalmers Manufacturing Co 
250-hp motors, 580 rpm, 3-phase, 60-cycle, 2300-v 

Air ejector, twin steam elements, 2-stage, 1........ Foster Wheeler Corp 


FEEDWATER EQUIPMENT: 

Bubble tray type, 100 U-tubes, 70-30 Cu-Ni, %-in. OD, No. 18 BWG, 
16 ft long, 632 sq ft surface 

Evaporator level control, 1.. . Climax Controls Div, 

Black, Sivalls & Bryson, Inc 

Reflux type, 46 U-tubes, arsenical ‘copper, %-in. OD, ‘No. 18 BWG, 
3-ft straight length, 54 sq ft heating surface 

Evaporator blowdown heat exchanger, 1 ...... .......- Graham Mfg Co 

Closed, horizontal, 4 pass, 486 U-tubes, admiralty, % in. OD, No. 18 
BWG, 200-psi tube pressure, 30-psi shell, drain cooler, 15 ft 3% in. 
active length of tubes 

Closed, horizontal, 2 pass, 269 U-tubes, admiralty, % in. OD, No. 18 
BWG, 24 ft active length, 200-psi tube, 50-psi shell pressures, drain 
cooler section 

Jet, tray type, 560,000 Ib per hr, mounted on vertical 20,000-gal storage 
section, vent condenser 

Closed, horizontai, 2 pass, 414 U-tubes, 70-30 Cu-Ni, %-in. OD, No. 
14 and 15 BWG, 23 ft 6% in. active length, 2400-psig tubes, 250-psig 
shell, drain cooler, desuperheating sections 

Same as No. 4 heater except 525-psig shell pressure, also has drain 
cooler, desuperheating sections, but different tube spacing 

( Climax Controls Div, 
Black, Sivalls & Bryson, Inc 

Swartwout Co 


Heater level controls ................ 


PRINCIPAL POWER-PLANT EQUIPMENT 
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Horizontal, 10-stage barrel type, 630,000 Ib per hr at 280 F, 1682 
psig, 3460 rpm 

Feed-pump hydraulic couplings, 2 ..............++ American Blower Co 

Boiler feed pump drives, 2 ...............++ Westinghouse Electric Corp 
2000 hp, 3 phase, 60 cycle, 2300-v motor 


STEAM-GENERATING EQUIPMENT: 


3 drum, bent tube, reheat, completely watercooled, 560,000 Ib per hr, 
1465 psig, 1005 F at superheater and reheater outlets, furnace volume 
of 44,600 cu ft, 29,250 sq ft waterwall surface 

Combustion Engineering-Superheater Inc 
2 stage, 34,700 sq ft heating surface, superheat control by 2-stage 
steam- water attemperation 

Single stage, 9000 sq ft heating surface, spray attemperation 

Continuous fin tube, 13, 310 sq ft heating surface 

Ljungstrom 2.5“ ygeante vertical shaft, 115,000 sq ft 

Forced-draft fans, 2........ Westinghouse Electric Corp (Sturtevant Div) 
101,000 cfm, 100 F, 11 in. wg static press, vane control, 1180 rpm 

250 hp, 3 phase, 60 cycle, 2300 v 

Induced-draft fans, 2...... Westinghouse Electric Corp (Sturtevant Div) 
161,000 cfm, 264 F, 14.9 in. wg static press., vane control, 880 rpm 

600 hp, 3 phase, 60 cycle, 2300 v 

Combustion Engineering-Superheater Inc 
21,600 Ib per hr, bowl type, integral exhauster, grinds 60 hardgrove 
bituminous 

250 hp, 3 phase, 60 cycle, 2300 v 

Burners, coal, 16........ .+++-Combustion Engineering-Superheater Inc 
Tilting, pulverized coal, four tiers 

Combustion Engineering-Superheater Inc 
12 air-atomizing ignition torches, 4 air-atomizing warm-up torches, 
provisions for 12 mechanical atomizivg torches to generate steam at 
560,000 Ib per Fr 

Electrostatic precipitator Research Corp 
6.2 fps gas velocity, 2.92 sec treatment time, 32-34 kw power con- 
sumption at 253,000 cfm, 98% collection efficiency 

Sequential control, 16 short and 10 long retractable blowers, space for 
6 more long retractable blowers, steam at 400 psig and 700 F from 
low-pressure section of station 

Ash and dust handling ...... <pereudenes sone cme United Conveyor Corp 

Coal conveying equipment ................ The Jeffrey Manufacturing Co 
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burners use the tilting feature to con- 
trol final reheat temperature. Some of 
the features of the new steam generator 
include furnace television, remote-con- 
trolled burner ignition and air-condi- 


O-/b per hr 


tioned control rooms. 


The main condenser has divided 
waterboxes and two water passes. Mo- 
tor-operated reversing valves help keep 
the tube sheet clean. In the feed heat- 
ing system the two high-pressure heater 
drains cascade to the deaerator while 
the two low-pressure heater drains cas- 
cade back to the main condenser. 

The generator is designed to run as a 
synchronous condenser when discon- 
nected from the turbine. Two turning 
gear motors, one at 3 rpm and the other 
at 30 rpm, connect to the generator end 
of the shaft at the coupling. They assist 
in bringing up generator speed in prep- 
aration for condenser operation. The 
only changes needed to convert to this 
type of operation is to remove the cou- 
pling and insert a thrust bearing at 
that point. A 225-kw motor-generator 
set supplies excitation when the genera- 
tor runs as a synchronous condenser. 


450.9F 


5/4,860 Q 


373,5 F 


PUMPS: 

Main burner oi] pumps, 2 ................... DeLaval Steam Turbine Co 
Imo type, 3600 gph at 300 psig 

20 hp, 3 phase, 60 cycle, 220 v, 1750 rpm 

Warm-up burner pump, 1 ............. .... DeLaval Steam Turbine Co 
Imo type, 480 ~~ 150 psig, 3-hp motor drive... The Louis Allis Co 

Imo type, 100 gph, 35 psig, \% hp motor drive.....The Louis Allis Co 

Ash vacuum pump, 1 ...... ...... cane Allis-Chalmers Manufacturing Co 


Centrifugal, single stage, double suction, 900 gpm, 400-ft tdh 

Hydrogen & oil cooler pump, 1...Pennsylvania Pump & Compressor Co 
Single stage, double suction, 600 gpm, 50-ft tdh, 10-hp motor drive— 
The Louis Allis Co 

150 gpm, 30 psig, 7.5-hp motor drive—The Louis Allis Co 

Condensate-return unit, 1 .. ...«..Gould Pumps, Inc 
Two centrifugal 50 gpm “at 240-ft "tah, 2. 5-hp motor drive—Allis- 
Chalmers Mfg Co, Hanlon Waters throttle-type control 

Condensate-transfer pump, 1 ...... Gould Pumps, Inc 
Centrifugal, 2 stage, 400 gpm, 200 F, 240-ft tdh 

Transfer pump drives, 1 Allis-Chalmers Manufacturing Co 
40 hp, 3 phase, 60 cycle, 220 v, 1750 rpm 

Sump pump, 2 The La Bour Co, Inc 
Horizontal, centrifugal, self-priming, 300 gpm, 50-ft tdh, 15-hp motor 
drive, 1150 rpm, 220 v 


House service pump, 1 ........... Pennsylvania Pump & Compressor Co 
Single stage, double suction, 800 gpm, 150-ft tdh 
House-service pump drive, 1 ......... Allis-Chalmers Manufacturing Co 


40 hp, 1800 rpm, 3 phase, 60 cycle, 220 v 

Evaporator blowdown pump, 1 ...... ......ee5 eee. Warren Pump Co 
Recirculation + 10 gpm at 56-ft tdh, %- hp motor drive 

Single stage, double suction, = gpm, 52-psig boost 

Booster pump drive, 1 ...... ........ Allis-Chalmers Manufacturing Co 
20 hp, 3 phase, 60 cycle, 220 v 


High-pressure chemical feed pumps, 2 ........... ..+.-Orlich Brothers 
One, 90 gph; one, 2 gph, 2500 psig, 90-F solution 


Centrifugal, 4 gpm, 50-ft tdh, %%4-hp motor drise—General Electric 


INSTRUMENTS AND’ CONTROLS: 


COs, conductivity, temperature, boiler temperatures, steam tempera- 
ture, feedwater and condensate tmperature, condenser temperature, 
bearing oil temperature 
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: (79.360 Q__ 
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No. 8 Unit, Goudey Station, Johnson City, N. Y., New York State Electric & Gas Corp 


1.0-in. Hg obs 
410,875 Q 


No 4° 


STATION HEAT-BALANCE CYCLE uses deaerating heater, four closed heaters. 
Drain-cooling sections are in all heaters, h-p heaters have desuperheating sections 


Flowmeters 
Boiler air and steam, feedwater, condensate, feed pump flow and re- 
circulation, boiler-water level 
GAGS Ashcroft—Manning, Maxwell & Moore, Inc 
Level controls, gland water tank, evaporator coil drain...........++++++ 
......«..Climax Controls Div, Black, Sivalls & Bryson, Inc 
Control air compressor .... .Pennsylvania Pump & Compressor Co 
76-cfm free air, 100 psig, single stage, double acting, 20-hp motor 
drive, 1800 rpm 


MISCELLANEOUS EQUIPMENT: 
Station air compressor, 1...... .- Pennsylvania Pump & Compressor Co 


Single stage, double acting, 310 cfm free air, 100 psig, 1200 rpm, 
75-hp motor drive 


High-pressure valves above 2 in. .. . ..Crane Co 
High-pressure valves, 2 in. and smaller. " Manning, “Maxwell: & “Moore, Inc 
High-pressure drain valves. steam traps.......... Yarnall-Wer'ne Co 
Iron body valves...... R P &C Valve Div, American Chain & Cable Co 
Lunkenheimer Co 
Circulating-water butterfly valves ...... Henry Pratt Co 
Rubber expansion joints .........--...eseeseeeecee Garlock Packing Co 
Chapman Valve & Mfg Co 
Miscellaneous valves ........- ! Nordstrom Valve Div, Rockwell Mfg Co 
Softener and pressure filter ................ Permutit Co 
Fuel-oil strainers, 5 ........... Cuno Engineering Corp 
Desuperheater control valves........ Copes-Vulcan Div, 
Continental Foundry & Machine Co 
Bowl mill dismantling crane, 10 ton .............. Louden Machinery Co 
Turbine-oil purifier, 450 gph .............. DeLaval Steam Turbine Co 
Boiler, turbine & house service piping pdevaved—o wees M W Kellogg Co 
Structural-steel fabrication, erection ...... _sseeeess+American Bridge Co 
Breeching, ducts, hoppers, circuiating piping.......... 
¢ Trane Co 
‘G Breidert Co 


Gilbert Associates Inc 
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Industrial Lubricants... Today 


CHANces in industrial lubrication 
have come in the form of evolution 
rather than revolution. Each change 
has been a step-by-step process bring- 
ing us to the point where today we 
look upon a lubricant in a sharply dif- 
ferent light from that of some decades 
past. Conception of a lubricant in 
years gone by was “a medium to reduce 
friction and wear between moving 
parts.” But today’s lubricant is a versa- 
tile, multi-functional product. It not 
only performs the basic jobs of prevent- 
ing wear and friction, but also must 
often act as a heat-transfer medium, 
as a protective against rust and corro- 
sion, and as a sealing medium. And 
these functions must be performed over 
a wide range of temperature, speed, 
load and operating time. 

This transition to a multi-functional 
performance status has led to the wide- 
spread use of performance evaluation 
testing rather than specifications alone; 
also, the use of field testing when new 
products are introduced. 


OILS 


One significant advance in the field 
of industrial oils centered about the 
ASTM oxidation test for turbine oils. 
At present it is generally accepted 
practice to include a 1000-hr minimum 
for this test in many specifications. In 
the field of diesel lubrication there is a 
growing trend toward higher detergent 
oils in the smaller units. This is es- 
pecially true in the presence of high 
sulfur fuels. It is not unusual to have 
an oil-detergent content between 15 and 
18% by volume. But the larger diesels 
still use little or no detergent. 

Way lubricants for machine tools are 
going through a change. Many lubri- 
cants now available meet the present 
needs for (1) coefficient of kinetic 
friction higher than static (2) greater 
adhesion to hold the lube in place on 
machine way. 

Synthetic liquids that have received 
the greatest attention in the past 10 
years are the aliphatic esters, the poly- 
alkylene oxides, the silicones, esters of 
phosphoric and silicic acids and the 
highly fluorine-substituted hydrocar- 
bons. In general, synthetics fill the bill 
for applications that can’t be matched 
with petroleum products. They are rela- 
tively expensive. 

One specific synthetic that has made 
a bow in the power field is the polybu- 
tene-type fluid with or without graphite. 
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Here’s an up-to-the-minute summary of today’s picture on oil, 


grease and solid lubricants. Briefly, the trend continues toward 


use of more additives in oil, many different soaps in grease, 


wider application of solid lubes if oil or grease is not suited. 


Synthetics are used on jobs falling beyond petroleum’s scope* 


This is finding application in oven-con- 
veyors and kiln cars. 

Additives. In many applications the 
best refined mineral oils do not com- 
pletely satisfy specific service require- 
ments. So to meet this situation refiners 
have gone to chemical additives that are 
compounded with the base oil. For the 
most part these agents enhance the 
natural properties of the oil and make 
it more durable. Amount and type of 
additive is determined by the applica- 
tion. For instance, in steam turbine oil, 
small amounts of an oxidation inhibitor, 
a rust inhibitor, and an anti-foam agent 
generally satisfy the toughest applica- 
tions. In contrast, gear oils often 
contain lead, chlorine. sulfur and phos- 
phorous type additives, plus pour de- 
pressants, and anti-foam agents. 


GREASES 


In the broad sense a grease is a 2- 
component system; one the fluid, the 
other the gelling agent. Fluid is usually 
the major portion of the grease. Fluids 
today cover a wide range of liquids from 
mineral oils to synthetics. Mineral oils 
were the first fluids in grease manufac- 
ture and still account for the largest 
volume of grease manufac‘ured. Min- 
eral oils vary anywhere from special 
kerosene cuts to heavy cylinder oils. 
And that includes waxes. petrolatums 
and asphalts. Other fluids are vegetable 
oils (like castor oil), esters of dibasic 
acids, polyglycols, silicones, etc. 

Gelling Agents. Next, there are the 
gelling or thickening agents to build 
the grease structure. Years back these 
were all the soap type. Often the soaps 
were similar to our familiar hand or 
laundry soap. Soaps of almost every 
metallic base have been used at some 
time. The most common ones at present 
are sodium, calcium, aluminum, barium 
and lithium. Strontium, lead and iron 
soaps have also been used for certain 
special applications. 

Recent developments show that a 
grease can be made by many agents 
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other than the conventional soaps. 
Among these are what we may classify 
as the specialty soaps. Here the metallic 
part is quite familiar to us, but the fatty 
component is either a special fraction 
of a natural fat or one that has been 
processed to give it properties not found 
in natural fats. An example is the 
hydroxy stearates. Other gelling mate- 
rials, ranging from inorganics to syn- 
thetic resins, and carbon black are used. 

Among the inorganic gelling agents 
are the Bentones; 8 to 10% of such ma- 
terial will give a grease-like structure 
to a mineral oil. Greases are also avail- 
able that use 5 to 10% silica aerogel. 
The aerogel is a specially prepared sili- 
con dioxide having a thickening prop- 
erty. 

Bentonite greases boast a high drop- 
ping point (about 500 F) and show lit- 
tle change in body over a wide tempera- 
ture range. On the negative side of the 
ledger they are relatively costly and 
tend to lose their structure when oper- 
ated under high shear at room tempera- 
ture. Silica aerogel greases have similar 
advantages and disadvantages. But 
most of the existing disadvantages can 
possibly be overcome with suitable ad- 
ditives. 

Recently copper phthalocyanine was 
introduced as a gelling agent. It is used 
in amounts up to 25% to “fix” a fluid 
into a grease-like structure. When used 
as a thickening agent for the phenyl 
silicones they yield greases that are sat- 
isfactory at higher temperatures, 400- 
450 F. 

Gelling agents, like silicones, as- 
bestos, mica, nylon fibers, have been 
produced. But their use to date has 
been for highly specialized applications. 
In general, synthetic greases find lim- 
ited application, ce reason being their 
cost compared with petroleum greases. 


*Most of this information is based on a free adapta- 
tion from New Development Forum presented at De- 
cember 11, 1952 meeting. N. Y. Section of American 
Society of Lubrication Engineers. Speakers were W H 
White, Esso Standard Oil Co of N. Y.; C D Thayer, 
Socony-Vacuum Oil Co; W E Campbell, Bell Telephone 
Laboratories. 
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Military Needs. The Armed Forces 
have played a big part in development 
of new greases. They furnished the 
original impetus for production of 
lithium soap greases. Likewise, the ex- 
treme temperature applications the 
Armed Forces wrestle with showed the 
need for a lubricant other than a 
petroleum product. These wide tem- 
perature needs paved the way for the 
synthetic fluids. Where greases are 
made with a fluid other than a petroleum 
product they are labeled synthetic 
greases. 

The many greases listed in tables, at 
right, certainly don’t represent the 
major volume of greases manufactured. 
But they do satisfy the needs in one 
of the most critical portions of the total 
volume. Note the greases listed are de- 
signed to do their job at temperatures 
outside those normally met in industry. 

Lithium soaps came into use during 
the last war. Since then there has been 
a big increase in their application in 
both the industrial and automotive 
fields. Many greases, lithium among 
them, come under a multi-purpose head- 
ing. In brief, that means they are 
pegged as a single grease that meets 
many individual requirements. 


SOLID LUBRICANTS 


Some solid minerals, for instance 
graphite, mica, talc and soapstone have 
lubricating properties. And there are 
chemical compounds too. Two typical 
solid lubricants are graphite and 
molybdenum disulfide. Graphite may 
be further classified as natural or syn- 
thetic. 

Natural graphite is a black, lustrous 
mineral used as a lubricant either in 
dry form or mixed with oil or grease. 
Synthetic graphite is manufactured in 
an electric furnace from anthracite coal 
and petroleum coke. Used with other 
materials, graphite serves as an electri- 
cal conductor and lubricant in motor 
brushes. It comes into play in manu- 
facturing oil-less bearings; sometimes in 
paste form, in solid rods, or combined 
with powdered metals. 

Both natural and synthetic graphite 
are identical in structure and proper- 
ties. Only fundamental difference is 
particle size; synthetic graphite may 
have a higher purity. 

Molybdenum disulfide is a chemical 
combination of molybdenum and sulfur, 
closely resembles graphite in structure, 
and has twice its density. Molybdenum 
disulfide is also a good high-tempera- 
ture lubricant especially in vacuum .or 
inert gases. In oxygen it changes to 
moly oxide, which is abrasive above 
400 C. 

Basis for the lubricating action of 

(Continued on page 206) 
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SYNTHETIC GREASES MEET W 


c ~ Grease Composition 


Fluid Soap 
Diester Lithium 


Phenylsilicone Lithium 


Diester Lithium 


General aircraft use 


IDE TEMPERATURE DEMANDS 


Applications Temp Range, F 


—60 to 250 


Bearings for silcone-in- 
sulated electric motors 


Instruments 


0 to 300 
—65 to 250 


MILITARY NEEDS for extreme-temperature greases absorb major part of synthetics 


PETROLEUM GREASES SATISFY MOST NEEDS IN INDUSTRY 


Grease Composition 
Fluid Soap 

High-vis 
mineral oil lithium 
Low-vis Lithium 
mineral oil 
Low-vis 
mineral oil 


Sodium, 
lithium 


Sodium, barium, Electrical equipment 
operating above 250 F 


Automotive 


Applications Temp Range, F 
Up to 300 F 


—65 to 125 


Aircraft 


LITHIUM GREASE is one type now finding wide use as a multi-purpose lubricant 


PERFORMANCE CHARACTERISTICS OF VARIOUS GREASES 


Grease Max Temp, F 


338 
302 
284 
266 
239 
239 


NOTE: Maximum temperatures shown are for 


Silicone 
Polyester 
Silicone diester 
Diester 
Polyglycol 
Petroleum 


Min Temp, F 


—31 
—58 
—112 
—76 
—31 
—22 


Lubricity Cost per Ib 


1000-hr life test. Minimum temperature is 


the lowest temperature the grease can reach and yet satisfy a 1000 gm cm torque test in a 


No. 204 bearing. 
stainless comb. 


Lubricity data are based on results of Navy Gear Wear tester; brass- 


GREASE SELECTION often calls for study of more characteristics than those above 


FRICTIONAL CHARACTERISTICS OF TYPICAL SOLID LUBES 


Class Example 


Soaps, waxes Magnesium 
stearate, beeswax 
Graphite, 
molybdenum 
disulfide 

Sulfides, 
phesphates 


Laminar solids 


Chemical 
coatings 


Soft metals 
Plastics 


Lead, indium, zinc 


Teflon, 
phenolics 


Shear High-Temp 
Strength Adhesion Mobility Stability 


A Cc Cc D-F 


A D A 


A 


A A 
A B-F 


Code: A—excellent, B—very good, C—good, D—fair, F—poor 
SOLID LUBRICANTS fit in where oil, grease fall short. Here are some to consider 
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MODERN DEAERATOR designs meet wide range of wants, table, 
Problem is application 


p 80, with relatively few basic types. 


Raw water 


| 


: Aigh 
tage 
Blowotf > 
heat exchanger 


Filters 


Generator Turbine 600 psig, 
_ 750F 
200,000 4 
70-90 


Drains 


Softener and 


Heater,“ 
350,000 /b/hr 


clorifier 


9Ops: vent 
condenser 


“Subcooling heat 
exchanger 


1 Incoming water, high in non-carbonate salts, treated ex- 
ternally gives a supply water of high total dissolved solids 


Steam + Borler 
eparation arum 


woter 


Blowdown @ 3/6F to blowdown cooler 


we: > Pow 


woter 


sewer, /2OF 


Blowdown cooler 


Deaerator selected for case in Fig. 1, features tray de- 
sign that removes most of dissolved oxygen in first stage 


Deaerating Heater Proves Versatile 


By V J CALISE and R K STENARD 
Graver Water Conditioning Co 


eLarge, constantly expanding 
industrial plants need ever 
greater supplies of immedi- 
ately available heated and 
also deaerated feedwater 

e A direct-contact heater is a 
natural in this setup since it 
can scavenge heat from many 
sources like condensate, waste, 


exhaust and flash steam 
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_ reverse the trend in some cases. 


BoiLer-FEEDWATER direct - contact 
heaters were developed originally to 
effect fuel savings by recovering heat in 
the steam discharged from engines or 
turbines. As boiler pressures and tem- 
peratures increased, economizers, stage 
heaters, extraction and condensing tur- 
bines came along as further fuel-savings 
devices to increase the over-all power- 
plant thermal efficiency. Relative im- 
portance of the deaerating heater 
shifted. It became the prime tool in 
corrosion protection of boilers, feed- 
water lines, turbines and accessories. 

Today’s large, constantly expanding 
industrial, though, finds it profitable to 
Here 
the deaerating heater serves as a scav- 
enger for absorbing and utilizing heat, 
not only in waste and in exhaust steam, 
but also in condensate-flashed steam and 
in condensa‘e returns from process, in 
flashed steam from blowdown and in 
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cooling water. This role for the deaera- 
tor fits in perfectly with industrial-plant 
demand for greater quantities of imme- 
diately available, heated, deaerated 
feedwater. 

Range of processes and individual 
heater applications, industry to indus- 
try, differ so widely that highly flexible 
yet specially tailored heater designs 
have had to be developed. Some of the 
problems these designs meet—unusual 
variations in power and steam loads, 
extreme penalties from outage produced 
by boiler-feed-pump seizure—have led to 
greater emphasis on npsh (net positive 
suction head) pump applications. Other 
problems have produced interesting con- 
siderations influencing selection, appli- 
cation and arrangement of the proper 
heating details. 

Table on p 80 summarizes heater de- 
signs with the many special features 
and modifications that modern boiler- 


POWER 


= 

4 


pa Emergency vent condenser 


L-Vent condenser 
_--4000,000 /b/ hr 


Sphericone hot 
process softener 


_Aclosed 


900 psi, 850F whine 


Boilers 
550.000. 
lb/hr- 


Thorough - 
fore 
*deaerating 


Condensate 


Normally 


lesuperi 
s90008' “274.000 
OOps: 


—=- flash tanks 


6-Hot zeolite softeners 


Bolle? feed pump 


Raw water iniet 


Boiler blowdown 


Sphericone hot-process softener plus zeolite treatment gives high pH, low hard- 
ness, partially deaerated water, so deaerator should give a low operating cost 


Emergency 
row woter 


125,00Q lb/hr 
Spsig exhaust steam, 


5 psig 


System 


Emergency 
row woter 


45,000 


Opsig Steam 
/b/br 


eater 
[bos 


Three possible deaerator arrangement: could meet conditions of Fig. 3. Scheme 
A, above, won because it gave best operation under all loads, water conditions 


Few Basic Deaerator 
Designs, Wisely Applied, 
Add Flexibility, Save 
Money for Industrials 


Vent 
Exhaust 
steam 


Moakeup- ~ 


‘st stoge 
_ 


Condensate —4 
returns 


Wy 


Overtiow 
weir \ 


2 


2nd stage 
Ceaerator. 


Woste | 


About 
water, 


Boiler feed pump 


166,700 
for Fig. 3, can be stored 


Tool in Large, Expanding Plants 


plant operation requires. We have seen 
these basic types solve a number of 
highly specialized problems. Here are 
two interesting examples. 

Chemical Process. Recently a South- 
western chemical manufacturer ex- 
panded facilities at a new location and 
put in 600-psig 750-F boilers operating 
on 90-100% makeup with extraction tur- 
bines for power and process steam pro- 
duction, Fig. 1. 

Incoming river water runs high in 
nonhardness or noncarbonate salts and 
silica at times, making it necessary to 
set up an external water-treatment sys- 
tem. This treatment involved lime, a 
coagulant and chlorine in a high-rate 
sludge-contact arrangement, followed by 
a cold-process softener, a filtering oper- 
ation and further softening in zeolite 
softeners. The treated water was then 
scheduled for admission to a deaerating 
heater. 
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Selection of the deaerator involved 
six considerations: (1) design of inter- 
nals—tray against spray (2) tubular 
vent condenser choice—external or in- 
ternal (3) steam recovery—how much 
flash from blowdown and how much 
blowdown recovery (4) storage—what 
was a desirable quantity of deaerated 
water to steam (5) construction mate- 
rials—what metals for corrosive areas 
(6) allowable costs to get a npsh—sub- 
cooling method against heater eleva- 
tion. 

Design. Little or no condensate gets 
back to the heater in normal operation, 
but provision for about 10% went into 
the design planning. Incoming treated 
water carries as high as 800 ppm of dis- 
solved solids (average 320 ppm) with a 
total hardness under 1 ppm and a 
methyl orange or carbonate reading 
below 35 ppm. Solids exist mostly as 


sodium salts (NaCl and Na.SO,). Up to 
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8 ppm of oxygen comes in with the 
feedwater. 

This oxygen has to be removed at the 
heater’s top from a makeup water of 
10.2 pH at temperatures ranging from 
75-115 F. Accordingly, the designers 
favored weir-edge, stainless-steel, non- 
corrosive trays set up in three tiers. 
Above the first tier and at the top of 
the heater, Fig. 2, noncorrosive distribu- 
tors capable of rapidly heating the in- 
coming water to steam temperatures 
went in. A cross-counterflow of steam 
and water takes place. The steam is 
that flashed from blowdown. Here, in 
what constitutes the first stage of deaera- 
tion, most of the entrained oxygen is 
removed (down to 0.1 to 0.2 ppm) so 
there is little oxygen to carry through 
to the trays below. 

Such a design permits the three trays 
to serve largely in. a mop-up capacity. 
Flashed steam from the integral blow- 
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DEAERATING HEATER continued 


down flash section passes through the 

second tier of trays on the first leg of 

its cross-counterflow with respect to 
makeup water. The third tier then de- 
livers only pure uncontaminated steam, 
Fig. 2, to the downcoming deaerated 
water streams. 

An external-design vent condenser— 
steel shell with admiralty B metal tubes 
—-was selected since it can provide pure 
condensate for feed pump seals. 

Blowdown Questions. Up to 35% of 
the 200,000-lb-per-hr boiler output, or 
70,000 Ib per hr, can go to blowdown 
and this flashes directly into the heater 
in a separate flashing compartment to 
avoid long, large steam pipes and large 
flash tanks. An exchanger attached to 
the heater shell, Fig. 2, cools the blow- 
down liquid drains while a steam sep- 
arator within the flash chamber dries 
the recovered steam and passes it to the 
second of the three tiers of trays in the 
deaerator section. 

Selected volume of deaerated-water 
storage is in line with operating expe- 
rience at other similar plants. 

Npsh requirements prompted rather 
special considerations. The standard 
approach involves elevating the heater 
storage compartment above the boiler 
feed pump to where it has enough head 
to avoid flashing in normal operation. 
A second choice resorts to subcooling or 
chilling the deaerated water below the 
control pressure - temperature relation- 
ship after it leaves the deaerator on its 

way to the pump, located at substantially 
grade elevation with the heater storage- 
tank outlet. Two subcoolers went into 
this design equipped with controls to 
reduce water conditions from 316 to 296 
F at 20 nsi. One of these coolers takes 


inlet water as a coolant. The second 
draws on an emergency source that au- 
tomatically enters the secondary sub- 
cooler if the deaerated water tempera- 
ture gets above a preset, danger limit. 

Absolute economy in steam-conden- 
sing capacity in this instance had to go 
by the boards. Each heater, weighing 
50,000-60,000 Ib empty, plus piping, 
would have to be hoisted 50 ft in the 
air to provide flooded boiler-feed-pump 
suction. Obvious costs were further ag- 
gravated by a need for piling work in 
the low bearing soils of the area. .The 
arrangement of Fig. 2 gave immediate 
savings of about $50,000. 

This problem of assured boiler-feed- 
pump suction at all times is a severe 
one at higher pressures. And it be- 
comes particularly so when large quan- 
tities of deaerated water are in equi- 
librium with high-pressure steam. A 
sudden loss of steam pressure and a 
large-scale steam-flashing occurs, bind- 
ing the feed pump so seizing and costly 
pump damage result. (Internal flash 
preventers in the heater-storage com- 
partment is a preferred solution to this 
problem. ) 


STEEL MILLS 


Quite a different set of conditions 
prevailed when a 1,000,000-Ib-per-hr 2- 
spray deaerating heater went into a 
Midwestern steel mill as a follow-up 
for a 1,000,000-Ib-ner-hr hot-process hot- 
zeolite plant for 650-psig boilers. Plant 
load finctuates as high as 25% at in- 
frequent intervals but each time load 
swing lasts from 5 to 10 minutes. Nor- 
mal makeup runs somewhat less than 
750.000 Ib per hr. 

Here is the picture the steel mill pre- 


Design Characteristics of Modern Beaerating Heater 


sents, Fig. 3. Incoming cold water from 
city mains passes through an external 
tubular vent condenser with a top tem- 
perature rise of 20 F at maximum load. 
It then sprays through a rosette of 
spring-loaded, self-adjusting, covered 
spray valves in a Sphericone hot-process 
unit. This heats water to within 2 F of 
steam operating conditions of 227 F and 
5 psig, and removes over 95% of non- 
condensable gases in the water. 

The now-heated raw water undergoes 
partial softening and silica reduction to 
2 ppm with dolomitic lime. Precipitates 
separate out in a sludge bed featuring 
low upward rising rates that are con- 
tinually decreasing to a minimum of 
2.1 gpm per sq ft at the 1,000,000-lb- 
per-hr load. Effluent from this spheri- 
cone hot-process softener contains less 
than 5-ppm turbidity. It proceeds into 
a battery of six 10-ft-dia by 5-ft straight 
double-decked, hot, styrene-zeolite soft- 
eners where it is softened to zero hard- 
ness. When the water leaves this stage 
it is ready for deaerated heater process- 
ing and storage. 

There were three possible arrange- 
ments, Fig. 4: Scheme A—thoroughfare 
hookup, providing maximum flow at low 
pressure of 5 psig in both heater and 
softener. Scheme B—stepwise hookup 
of heater at 40 psig and softener at 5 
psig, reauiring a separate, additional. 
40-psig heater raising equipment in- 
vestment and operating costs. Scheme 
C—vent condenser assembly employing 
an external tubular design on the de- 
aerator for top temperature rise of 20 F 
on incoming water. followed by a vent 
condenser on the hot-nrocess softener 
for an extra 20-F pickup. This pro- 

(Continued on page 198) 


Vent Cond ~ Ti ing- First-stage Second- Steam- Water 
Steam to External Internal water water stage pressure pressure, 
Type water flow tubular ea distribution heating deaeration drop, psi psi 


. Cross-counter, U-tube or Self-ad justing V-notched weir box Heater Trays Weir 
Cross flow parallel, straight spray valves plus distribution trays distributor—0.5 
Parallel, directly (with spray pans and trays. Spray 0.1-0.3 Spray 
Counter counter valves these Fixed orifices valves valves —2.0 
tray heaters are in pipes plus Fixed 
spray-tray type) distribution pans orifices —0.5-3.0 
Fixed orifices in and trays. 
distribution pipe. Spray valves and a 
distribution pan 


Countercurrent Self-adjusting Scrubber or 0.3-0.6 


flows in two-stage as as spray valves. valves reboiler ‘ 
steps. above above Fixed orifices P 
Parallel flow in pipe 7 


in second stag. 


Atomizing Countercurrent Same Same Same Spray Steam-jet 0.5-2.0 2.0 


flows in two- as as as’ velves atomization 
stage steps. above above above with fixed or 
Atomization in 


variable-area 


second stage. orifices 


| 
| 
Spray 2.0 
a 
\ 
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By WM BRILL, Chief Engineer 
Colorado Fuel & Iron Corp 


and 
J F WHITE, President 
The J F White Engineering Corp 


When this steel plant found 
that steam capacity for half 
their processing needs would 
be condemned, they swung in- 
to action fast. Smart engineer- 
ing located and moved a big 
straight-tube boiler some 500 


miles to... 


& Minnegua Works of Colorado Fuel 
and Iron Corp processes about 600,000 
tons of steel, nearly 50% of total ca- 
pacity, through a blooming mill driven 
by  15,000-hp McIntosh-Hemphill 
steam engine. Up to 1951, 15 Stirling 
boilers, installed about 1906 in East 
Mill plant, generated steam for this en- 
gine and other small mill processes. The 
blooming engine exhausts to atmo- 
sphere, so the boilers operate on 100% 
hot-process-softened makeup water. 

During routine semiannual inspection 
in 1951, the insurance company’s engi- 
neers discovered a serious increase in 
intercrystalline cracks in No. 8 boiler’s 
steam drum. There were cracks as long 
as 54 in., extending halfway through 
the drum shells on eight of the 13 oper- 
ating boilers. The insurance company 
would not issue any insurance for six 
units, and only conditional insurance 
for temporary operation of the other 
two boilers with cracks. 

The mill was faced with both imme- 
diate loss of substantial rolling capacity 
and increased heating demands during 
the approaching winter. CF&I engineers 
diverted steam from B plant, on the 
other side of the mill, and started in- 
quiries for the fastest possible way to 
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COMBINATION BURNERS in final 


replace the capacity just condemned. 

J F White Engineering Corp, of Den- 
ver, was then completing installation of 
a 15,000-kw turbine-generator in the 
mill power plant. Engineers from White 
joined forces with CF&I men to develop 
a plan for installing 100,000 lb per hr 
of used-boiler capacity. This would re- 
lieve the immediate shortage. Also, 
CF&I ordered two new 100,000 Ib-per- 
hr units to modernize both East Mill 
and B plants. 

Replacement Unit. Within two days 
after CF&I learned East Mill boilers 
would be condemned they asked White 
engineers to canvass the U.S. power in- 
dustry for an available unit. In the idle 
Sinclair Refinery at Coffeyville, Kan.., 
they located a Walsh-Weidner sectional- 
header boiler, with waterwalls and Fos- 
ter-Wheeler superheater. After obtain- 
ing National Board inspection under 
ASME Boiler Code, they secured an 
option to buy this unit. It proved most 
suitable because: 

(1) It ceuld be dismantled immedi- 
ately. (2) Straight-tube construction 
was most adaptable for rapid disman- 
tling and reassembling. (3) It had a 
large furnace volume, as it was de- 
signed to burn acid sludge. (4) Super- 
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installation use natural gas, coke gas, fuel oil 


heater surface could be reused as an 
economizer. (5) It could be shipped in 
less than five days since it was on a 
branch of the AT&SF Railway, would 
require only one yard switching. (6) 
Inspectors had found it in virtually “as 
new” condition. 

On Nov 6, 1951, CF&I accepted a 
lump-sum offer for engineering, design, 
dismantling, moving and re-erecting the 
boiler, complete with piping and aux- 
iliaries. White personnel started dis- 
mantling operations the following day 
on a schedule of 9-hr days, 6-day weeks. 
Table I summarizes progress. 

Before dismantling, White engineers 
marked pieces and checked controlling 
dimensions for re-erection. By carefully _ 
studying the construction, they found 
several procedures that saved consider- 
able time in re-erection. Principally, 
they moved sectional headers and con- 
nected tubes as units. They field-cut the 
two connecting feeder and releaser tubes 
and a nipple to the mud drum. They 
cut waterwalls through the headers te 
fit railway clearances, and shipped the 
headers as units. Drawing at bottom of 
page 82 shows unit’s arrangement, with 
arrows indicating tube cuts and field 
welds. Welders qualified under Section 
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FINAL ARRANGEMENT of rebuilt sectional-header boiler. 
operates at 150 psig, uses former superheater as economizer, 


Redesigned unit now 


has air heater 


Denotes 
field cut 


IX, ASME Power Boiler Code, made all 
field welds on pressure parts. 

Redesign. Meanwhile, engineers at 
White’s Denver office were redesigning 
the unit, adapting it to the services re- 
quired. Because of the boiler height. 
they had to raise four bays of the exist- 
ing East Mill plant. They designed and 
detailed foundations and structural steel 
alterations; CF&I shops gave priority 
to the fabrication. 

The original, suspended tile setting 
could not be salvaged, nor could new 
tile shapes be used because of delivery 
requirements. So White designed a com- 
pletely new setting, arranged for air- 
cooled rear wall and floor instead of 
the original air-cooled side walls. The 
new setting, which uses plastic and 
castable refractories, is designed for 
full suspension. Where needed, new 
channels and angles were welded to the 
boiler structure for the suspension an- 
chors and clips. This design permits 
replacing any section without disturbing 
the sections above. 

Original design of rebuilt boiler was 
for 450 psig, 650 F. East Mill generates 
steam at 150 psig, saturated. By analyz- 
ing the tube surface and baffling, the 
engineers found that changing the gas 
path and using the superheater surface 
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FIELD CUTS on straight-tube boiler were made for easy ship- 
ping and reassembly. Engineers moved sectional headers and 
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Section AA Section 8-B 


connected tubes as units, cut waterwalls through the head- 
ers to meet railway clearances. 


This saved re-erection time 
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Table 1: Progress on Dismantling, Moving, Re-erecting the Boiler 


Suitable unit located, examined; insurance company’s in- 
spection completed 


Contract awarded. Construction equipment leaves Denver 
for Coffeyville, Kan. 


Dismantling started at Sinclair Refinery, Coffeyville 
Plastic refractory-setting design completed, engineering 
design on boiler burners and fans completed, fans located 
and purchased, miscellaneous boiler trim and fittings pur- 
chased 

Dismantling completed and last of five railroad cars 
shipped 

Induced-draft fan received on job 

Instrument and control piping started 


Jan 7 


Jan 31 
Feb 13 
Feb 19 
Mar 5 
Mar 7 
Mar 8 
Apr 5 


Note 


Pressure parts completed and tested, baffles and plastic 
refractory setting started 


Power piping started 

Insulation started on drum, ducts and breeching 
Refractory setting completed, drying-out started 

Unit cut into full service. Complete except for insulation 
Platforms, walkways, building alterations completed 
Final adjustment of combustion control completed 
Insulation finished on boiler, auxiliaries and plant piping 


During above operations, CF&l removed three con- 
demned Stirling boilers 


as an economizer would develop desired 
capacity with proper auxiliaries. They 
left the surface in its original location 
in the hot pass (about 1500 F) between 
the first and second boiler passes, but 
tilted it to provide drainage. This design 
has performed outstandingly well, with 
no evidence of steam binding in the 
boiler circulation system. See Table II 
for performance figures. 

Burners. Coke gas, natural gas and 
fuel oil are used at East Mill. Original 
burners in the replacement unit could 
not burn these fuels satisfactorily. So 
combination natural-gas, coke-gas and 
fuel-oil burners, together with new 
windboxes and structural front, were 
installed. (Photo, p 81) 

Draft equipment was inadequate to 
handle the volumes necessary for the 


Table Il: Performance of Rebuilt Unit 


Without air heater 
at two capacities 
(Obs:rved) 


Actual evaporation, Ib/hr 30,000 
Temp, gas to economizer (approx), F — 
Temp, water entering economizer, F 198 
Temp, water leaving economizer, F 253 
CO, in boiler exit gas, % 9.4 


Temp, boiler exit gas, F 380 
Temp, air-heater exit gas, F _ 
Temp, ambient air, F 

Temp, air leaving air heater, F 


Draft loss through boiler, in. 
Draft loss through air heater, in. 
Draft loss through breeching, in. 
Furnace draft, in. 

Suction at induced-draft fan, in. 


Air press. loss through air htr, in. 
Air press. loss through ducts, in. 
Air press. in windbox, in. 

Static press. at f-d fan, in. 

Furnace heat rel:ase/hr, Btu/cu ft 
Over-all efficiency, % 


required capacity. White personnel lo- 
cated, in Baltimore, Md., an unused 
induced-draft fan with correct charac- 
teristics. They moved a_ temporary 
forced-draft fan from idle mill equip- 
ment. This has now been replaced with 
another in conjunction with a Riley 
Stoker Corp air heater to increase the 
unit’s efficiency and capacity until the 
additional 100,000 Ib-per-hr boiler is 
ready for service. Table IiI summarizes 
auxiliary equipment. 

Construction went on without inci- 
dent, and the boiler cut into the plant 
system on March 5, 1952, 17 weeks after 
date of contract. This period included 
time for complete dismantling and 
transporting to Pueblo, Colo., some 500 
miles from Coffeyville, Kan. Unit has 
carried over 100,000 Ib per hr on both 


With future 
air heater 
(Pred.cted) 


100,000 
1500 
199 

272 
10.6 


595 
400 

80 
335 


1.20 
1.90 
0.50 
1.10 
3.70 


2.50 
1.00 
5.25 
8.75 
23,000 
82.3 


100,000 
1500 
199 

272 


I-d fan 


Note: Unit is rebuilt Walsh-Weidner sectional header boiler with waterwalls, Foster- 
Wheel<r extended surface economizer, and future Riley Stoker air heater. Saturated- | 


steam temperature is 360 to 378 F, operating pressure 150 to 175 psig, feedwater 


temperature 199 F. Fuel is natural gas at 985 Btu per cu ft. 
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F-d fan 


natural and coke-oven gas. It was shut 
down and inspected during the recent 
steel strikes. Pressure parts and re- 
fractories have been troublefree. 

Conventional boiler design would 
normally provide at least 25% more 
surface to develop capacity shown in 
Table If. This more efficient use of sur- 
face is largely due to the economizer 
being in the 1500-F zone, with conse- 
quent high temperature difference and 
improved heat transfer. 

This installation shows what can be 
accomplished with idle equipment, in 
an emergency. The new boilers, ordered 
in November 1951, could not be sched- 
uled for delivery until October and 
December 1952, many months after 
March 5, when the rebuilt unit was cut 
into full service for the first time. 


Table Ill: Equipment Description 
Boiler 


Walsh-Weidner sectional header 
525 psig 


Surfaces, Sq ft 
Boiler 

Waterwall 
Economizer (tubular) 


Total 
(Table | data based on this total) 
Air heater, sq ft 9480 
now being installed 
Furnace volume, cu ft 5570 
A P Green Kast-Set side walls, Super-Plastic 
front and rear walls. Fully suspended setting 
designed by J F White Engrg Corp 


Peabody Engrg Corp Type A-20 forced-draft 
burners with coke-oven gas ring; center-fired 
natural-gas gun and steam-atomizing oil 
burners 


Buffalo Forge Co No. 84% SSLD induced-draft 
fan direct-connected to 1200-rpm 75-hp motor 


Buffalo Forge Co No. 8 SCLD forced-draft 
fan, belt-driven from 900-rpm 75-hp motor 
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: 
Nov 11 
Nov 7-30 
Dec 7 

; 
6150 
1280 
630 

10.4 

: 576 

83 
0.00 0.98 

0.17 0.32 
0.17 1.70 
0.00 3.60 
0.10 4.50 
a 25,000 


Two 10-in. gun-packed slip-type expansion joints in steam 
system. Note anchor for 


distribution 


4-in. service line 


Single-end, flanged, gun-packed expansion joint can be 
repacked while at line pressure; uses semi-plastic packing 


How to Plan and Engineer Your Piping 


Slip-type expansion joints have many uses in modern piping 


systems conveying materials at elevated temperatures. Here 


are selection and application pointers that will save your 


time. Use them on your next design job for dependable results 


By A L AICHER, Mechanical Engineer, Yarnall-Waring Company 


To ABsorB EXPANSION of pipelines 
conveying hot fluids you can use (1) 
loops or bends (2) corrugated or bel- 
lows-type expansion joints or (3) slip- 
type expansion joints. 

Loops or bends are good above 
ground and where there is enough space 
for them. Little maintenance is needed, 
but they are expensive to form and in- 
stall, especially in larger sizes. 

Corrugated joint is a bellows or ac- 
cordion-like section that flexes as pipe 
expands or contracts. Needing little 
space and maintenance, it is best where 
temperature changes are infrequent be- 
cause then there is less flexing. 

Slip joints have a sleeve that slides 
in a body fitted with a stuffing box to 
prevent leakage. They are simple and 
durable. Space needed is less than for 
a loop, and first and installation costs 
are lower, especially for large sizes. 
There is no danger of fatigue failure. 
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Packing maintenance and lubrication of 
joint vary with service. Large traverses 
are accommodated—up to 12 in. by 
single-end joints, 24 in. by double-end. 

Joint Design. All-steel joints with 
seamless-steel sleeve and body have 
definite advantages for moderate to high 
temperatures and pressures. Among 
these are low pressure drop through 
joint, uniform cross sections that 
equalize stresses, freedom from leaks, 
light weight, small clearances, and easy 
fabrication of special anchor bases and 
service outlets for specific job require- 
ments. 

Internal limit stops, A in Fig. 2, pre- 
vent sleeve from pulling out of body if 
an anchor fails. Unlike outside tie 
rods, they cannot be incorrectly set in 
the field. 

Repacking. Joint in Fig. 2 is gun- 
packed type. Fresh packing can be 
added to stuffing box while joint is 
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under full line pressure. Guns built 
into gland force semi-plastic packing 
slugs into stuffing box. When stuffing 
box leaks all that need be done is add 
packing slugs until leak stops. 

Deflector vanes, Fig. 2, distribute 
packing evenly around box. They also 
act as check valves to prevent back flow 
when plunger is removed and another 
slug is inserted. 

Slip-joint sizes range from 1 to 30 
in. Gun-packed units take tempera- 
tures to about 650 F. Conventional 
gland-packed design is used for higher 
temperatures. 

Traverse Selection. Sleeve movement 
needed for a given temperature range 
depends on pipe material and length. 
Fig. 3 shows steel-pipe expansion in 
inches per 100 feet for various tempera- 
ture ranges. 

When determining temperature range 
for outdoor lines be careful to consider: 
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Chart, to find expansion of steel 
pipe conveying steam, saves you time 


the possibility of subzero temperatures 
during winter. Where installation tem- 
perature is higher than minimum ex- 
pected, push sleeve in about 14 in. for 
each 33 F between installation and 
minimum temperatures. 

Installation. Single-end joints have 
a sliding sleeve on only one end of 
body, and are furnished with or without 
anchor bases. Double-end joints have 
sleeves on both ends, and are furnished 
with anchor bases. They must always 
be anchored so that each sleeve can take 
care of the pipe expansion in its own 
direction. 

Highly polished chromium surfaces 
are best for sliding sleeves. Protect ex- 
posed surfaces with a dust cover. Pro- 
vide enough space around joint to allow 
lubrication and packing. Use a steam 
trap to remove condensate as fast as it 
forms in body. Connect to drain opening 
at lowest point in body. 

Anchor Loads. Intermediate anchors 
in straight sections of pipe must carry 
friction load of joint sleeve in packing 
box, plus friction in pipe hangers, sup- 
ports and alignment guides. End-of- 
line anchors carry an additional load 
equal to the product of line pressure 
and internal pipe area. 

Fig. 4 shows approximate loads on 
end and intermediate anchors in sys- 
tems using slip joints. 

Guides. Alignment guides are 
needed near expansion joints to align 
sleeve properly and insure its free move- 
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Systems Using Slip Expansion Joints 


ment through stuffing box. Table gives 
recommended guide spacing. 

System Design. Fig. 5 shows typical 
applications of slip-type joints in a pip- 
ing system. The 8-in. line carries 125- 
psig steam with 25-F superheat. Mini- 
mum temperature is zero F. Procedure 
for finding traverses, anchor loads and 
alignment-guide locations is as follows. 

Saturation temperature for 125-psig 
steam is about 355 F, Fig. 3. Add 25 F 
for a total temperature range of 380 F. 
Expansion from Fig. 3 is 3.4 in. per 100 
ft of pipe for a 380-F range. 

Span AB = 140 ft: expansion = 
(1.4) (3.4) = 4.8 in. Single-end joint 
with 8-in. traverse is suitable at A. Span 
BC is 90 ft. has an expansion of 3.1 
in. Joint at C is single-end with a 4-in. 
traverse. Span CD is 220 ft, expansion 
7.5 in. Span DE is 210 ft, expansion 
7.2 in. Joint at D is double-end with 
an 8-in. traverse for each end. Span 
EF is 110 ft, expansion 3.7 in. Single- 
end joint with 4-in. traverse is suitable. 

Anchor Loads. Intermediate anchors 
at 4, D and F are subject to possible 
maximum loads of 8000 Ib in both di- 
rections. Values are obtained from Fig. 
1 for 8-in. pipe. Contraction loads equal 
expansion loads, but are in opposite 
direction. 

End anchors at B, C and E have pos: 
sible maximum loads of 15,000 Tb, solid 
arrows Fig. 5. These loads have a re- 
sultant of 21.200 Ib acting along an 
axis at 45 deg with pipe axis, dotted ar- 
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Wise Choice of Slip Joints 
Insures Good Operation of 
Your Piping Systems for All 
Power and Industrial Jobs 


Typical applications of slip joints 
in a piping system conveying steam 


rows Fig. 5. Contraction loads in re- 
verse direction consist of friction only. 
Friction loads are 8000 lb along solid 
arrows, with an 11,300-lb resultant. 
Alignment. Place guides within 18 
ft of sleeve ends of expansion joints, as 
indicated in Fig. 5. Recommended dis- 
tance is found from table. Note in this 
case distance for gland-packed joint 
is half that for gun-packed, or 9 ft. 


Guide and Support Spacing 


Nominal Distance between Distance 
pipe guide & joint, ft between 
size, __.. Packing type —— guides, 

in. Gun Gland ft 
8 10 
2 10 5 13 
2% 1 6 15 
3 12 6 19 
3% 13 7 22 
4 14 7 25 
5 15 8 30 
6 16 8 35 
8 18 9 45 
10 20 9 60 
12 21 10 70 
14 22 10 80 
16 23 W 90 
18 24 ia 100 
20 25 12 105 
24 26 12 110 
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DES JOACHIMS PROJECT, one of three built on Ottawa River 


135-ft head. Has total capacity of 496,000 hp installed in 


by Hydro-Electric Power Commission of Ontario, runs with eight 62,000-hp francis turbines turning at 105.9-rpm speed 


Design Features of Three Canadian 


Here are factors that influenced turbine selection for three hydro 
plants with 40, 77 and 135 ft heads and total capacity of 
900,000 hp. Authors discuss reason for using oil-lubricated 
guide bearings, different bearing designs and shaft water seals* 


By A E AEBERLI, Mechanical Engineer 
and G F SIMSON, Electrical Engineer 
Generation Dept, Hydro-Electric Power Commission of Ontario 


THE NORTHERN END of Lake 
Temiskaming to Point Fortune, 22 miles 
above Montreal Island, the distance is 
450 miles. Here the Ottawa River forms 
the boundary between the provinces of 
Ontario and Quebec, Canada. On the 
upper section of this river the Hydro- 
Electric Power Commission of Ontario 
is developing three large power sites. 

Three Plants. About 33 miles below 
the outlet of Lake Temiskaming, La 
Cave development was completed in 
1952. It has a capacity of 264,000 hp in 
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eight 33,000-hp units, to operate under 
a 77-ft head. Des Joachims, 60 miles 
down river from La Cave, is the largest 
of the three plants. It has 135-ft head, 
eight 62,000-hp units for a total capa- 
city of 496,000 hp. and is now in full 
operation. Chenaux, about 41 miles 
above Renfrew, Ont., has the relatively 
low head of 40 ft, eight 21,000-hp units 
or a total capacity of 168,000 hp. All 


*Abstracted from paper presented before American 
Institute of Electrical Engineers at meeting in 
Toronto, Ontario, Canada. 
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eight units are now in full operation. 
Water Storage. Upstream from La 
Cave several water-storage basins with 
5,000,000 acre-ft capacity regulate the 
river flow. One of these basins, Lake 
Temiskaming, when drawn down to low 
levels will reduce the head at La Cave 
slightly. But generally at all three 
plants forebay levels will be controlled 
for daily pondage needs. . 
Turbine-Selection Factors. Range in 
heads, 77, 135 and 40 ft, afforded an in- 
teresting selection of turbines. For 
heads between 60 and 90 ft a choice can 
be made of high-speed propeller and 
the slower-speed francis types. To make 
the selection requires a study of: (1) 
cost for equipment (2) substructures 
(3) excavation (4) crane capacity. In 
addition, reliability, maintenance costs 
and kilowatt-hours output for the dif- 
ferent types of turbines have to be evalu- 
ated. When selecting the turbines other 
fgctors must also be considered, such as: 
1. Adjustable-blade propeller (kap- 
lan) turbines have over 80% efficiency 
at loads above 25%. This efficiency can 
be had with fixed-blade propeller tur- 
bines at loads above 70%, and from 
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Hydroelectric Projects Analyzed 


francis type above 50% load. Kaplan 
turbines have their best efficiency at 
about 60% load. But, in plants that 
have several units, high efficiency can 
be maintained by adjusting the load on 
a number of units and starting and stop- 
ping machines as load requires. This 
can be readily done by automatic start- 
stop governors and synchronizing equip- 
ment operated from the control room. 

The kaplan turbines’ advantage of 
high efficiency over a wide range of 
loads is largely discounted in a group 
of plants having several units. This is 
the experience in Chats Falls plant, 30 
miles below Chenaux, which went into 
service in 1932 with eight fixed-blade 
propeller turbines. In spite of the units’ 
peaked efficiency curves, over-all plant 
efficiency is high. 

2. Kaplan and propeller turbines have 
a decided advantage over francis run- 
ners in the size of their water passages 
and higher speed. The latter reduces 
generator cost. Since kaplan turbines 
have more moving parts than a francis 
or propeller runner, they may be out 
of service longer for maintenance. 

3. As specific speed of the runner is 
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increased the turbine must be set lower 
to prevent cavitation. This increases the 
cost of excavation and draft tubes. Ad- 
vantages here rest with the francis tur- 
bine as it can be set higher above 
tail-water level without serious runner 
pitting. 

4, At the plants discussed, heads will 
be reduced during spring floods because 
of increased tailwater level and maybe 
forebay level will be reduced. Reduced 
head decreases output of francis tur- 
bine more than kaplan or propeller 
types. But a seasonal load reduction 
on the Southern Ontario system usually 
occurs during flood period on the Ot- 
tawa River. So, reduction in head on 
the plants due to floods was not impor- 
tant when selecting the turbines. 

Choice of turbines was based on a 
careful evaluation of these and other 
factors. For the La Cave 77-ft-head 
plant, choice was between francis and 
propeller turbines of either fixed or 
adjustable-plade types. Francis turbines 
were chosen. Under 135-ft head at Des 
Joachims, francis turbines were a nat- 
ural choice. even though the kaplan was 
considered. Choice for the 40-ft-head 
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Chenaux lay between fixed-blade pro- 
peller units and kaplan automatically 
adjustable-blade type. Fixed-blade pro- 
peller turbines were selected as best 
suited to power-system conditions. 

Difference in unit capacity at the three 
plants is due largely to the difference 
in head. There is not a wide difference 
in physical size and weight, and all tur- 
bines may be considered of large size. 
Table. p 88, gives main physical features. 

Water Passages. Chenaux and La 
Cave turbines have reinforced concrete 
scroll cases. Three passages formed in 
the concrete as part of the scroll case 
conducts water from the forebay to the 
Chenaux turbines. Two passages do a 
like service on La Cave units. Low 
pressure on the Chenaux casing permit- 
ted using partial speed rings. These 
have separate steel stay vanes bolted to 
a top cast-steel ring. Lower end of each 
vane is cast in concrete and arranged 
to carry load from top to bottom of the 
scroll case. 

At La Cave the higher pressures, 77- 
ft head, required complete cast-stee] 
speed rings with separate stay vanes 
bolted to upper and lower rings. In 
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both plants the speed rings are securely 
anchored to the reinforcing in the con- 
crete forming the scroll cases and sub- 
structures. The higher turbine settings 
of the francis units above tailwater level 
kept scroll-case pressures low enough 
to permit forming the water passages 
and scroll cases directly in the concrete. 
Studies indicated the lower setting re- 
quired for propeller turbines would 
have increased scroll-case pressure to 
where steel-plate penstocks and scroll 
cases would be required with their 
added cost. For these reasons, francis 
turbines with concrete scroll cases and 
water passages gave the most economi- 
cal design. 

Scroll-case pressures at Des Joachims 
made it desirable to steel-plate 
scroll cases, triple-riveted to cast-steel 
speed rings. Circumferential joint be- 
tween plates of the casings are field- 
welded, and longitudinal joints are shop- 
welded or field-riveted. Scroll cases are 
designed for 165-ft head, which includes 
an allowance for pressure rise. Pen- 
stocks are steel plate, 22 ft in diameter 
with welded longitudinal seams and 
riveted circumferential joints. 

Turbine Runners. At all three plants, 
turbine runners are cast steel, double 
heat-treated to insure proper grain re- 
finement throughout. Shafts are forged 
to meet special requirements as to re- 
duction in forging and heat treatment. 
Exposed parts of each shaft are ma- 
chined and polished to a finish of about 
63 microinches. The guide bearing 
journals are machined and polished to 
a finish of 16 microinches or less. 

Turbine Bearings. There has been a 
recent trend toward oil-lubricated bab- 
bitt bearings for hydraulic turbines. 
Earlier turbines were generally installed 
in open flumes and the bearings were 
of necessity water lubricated. Lignum- 
vitae blocks, generally used, became 
standard equipment even on modern 
vertical-shaft units with reinforced-con- 
crete or steel-plate spiral scroll cases 
with a head cover. Turbine bearing is 
close to the head cover and might be 
flooded if water pressure develops above 
crown of runner. Water-lubricated bear- 
ings made it unnecessary to worry about 
water getting into the oil. 

As turbine and generator sizes in- 
creased it became difficult to keep lig- 
num-vitae bearings adjusted to insure 
turbine and generator parts running, 
true. Therefore it was desirable to use 
oil-lubricated bearings that could be 
adjusted to close 


tolerances. Sealing 


arrangements to prevent water leaking 
into these bearings have been developed 
so oil-lubricated guide bearings are to- 
day accepted as a necessary part of hy- 
draulic turbine equipment. 

Oil Lubrication. It is interesting to see 
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Segment of turbine’s guide bearing shows viscosity-oil pump, oil riser and over- 
flow pipe at Des Joachims, Chenaux, and on units No. 5 to 8 at La Cave 


Principal Features, Dimensions, Weights of Turbines, Generators 
Installed at La Cave, Des Joachims and Chenaux 


La Cave Des Joachims Chenaux 
Units 1 to 4 Units 5 to 8 8 Units 8 Units 
Turbine Features D. 
Manufacturer.......... Allis-Chalmers John Inglis Engineering Engineering 
oe Francis Francis Francis Fixed-blade 
propeller 
77 77 130 40 
Capacity, hp....... 33,000 33,000 62,000 21,000 
Specific speed, Ns... ....... 75 75 60 137 
Rated discharge, cfs. na 4500 4500 5000 5000 
Runner discharge die, 14.6 16.25 14.5 17.1 
Guide-vane circle aia, ft................... 16.2 18.5 16.3 20.2 
Guide-vane height, ft..................... 5.1 4.75 4.0 7.3 
Runner vanes, number 17 13 17 & 15 6 
Guide vanes, number............ Fe-ctees 20 28 20 20 
Stay vanes, number.....................-. 10 14 10 10 
Shaft diameter, im... ... 30 30 35 25 
Water thrust on runner, Ib................. 300,000 330,000 270,000 583,000 
Weight rotating parts, Ib................... 153,000 143,000 160,000 93,000 
Weight of turbine equipment, one unit, Ib... . 570,000 550,000 815,000 635,000 
Generator Features 
Westinghouse Westinghouse Westinghouse General 
Electric 
Capacity, kva.......... 27,000 27,000 50,000 17,000 
|, eee 13.8 13.8 13.8 13.8 
Rotor diameter, im................... 319.5 319.5 316.9 270.4 
Air-casing, inches square. 432 432 432 392 
Air-casing, height, in 110 110 139 69 
Rotor weight, Ib ....... SutgahatannnGa’ 370,000 370,000 550,000 303,000 
Generator weight, Ib... 802,000 802,000 1,100,000 625,000 
Machine total weight, Ib ............--.---- 1,372,000 1,352,000 1,915,000 1,260,000 


how this trend toward oil-lubricated 
guide bearing lias taken place on hy- 
draulic turbines installed by the Hydro- 
Electric Power Commission of Ontario. 
During the 35 years before 1948 the 
Commission built 18 hydroelectric plants 
with 55 vertical shaft units of about 
1.300,000-hp total capacity. Only two 
of these had babbitt bearings and they 
were installed about 25 years ago. All 
other turbines, put into operation, have 
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water-lubricated lignum-vitae bearings. 

Since that time 34 vertical-shaft units 
have been installed, including La Cave, 
totaling about 1,200,000 hp in seven 
plants. Of these only six units of 144,- 
000-hp total capacity have water-lubri- 
cated lignum-vitae bearings. The other 
28 have oil-lubricated babbitt bearings. 

Guide-Bearing Designs. These turbine 
guide bearings are precision-bored, bab- 
bitt-lined, oil-lubricated, but two differ- 
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Turbine shafts, La Cave units 1-4 have babbitted and lig- 
num-vitae sealing surfaces combined with annular grooves 


ent types are used. Des Joachims design 
is similar to that at Chenaux, and on 
units No. 5 to 8 at La Cave. For La Cave 
units No. 1 to 4, Fig. 1 shows the gen- 
eral arrangement of the guide bearings 
and oil pumps. 

An annular oil sump below the bear- 
ing surrounds the turbine shaft. A 
specially designed oil slinger connects 
to the shaft with a shoe-type viscosity- 
oil pump rubbing against the slinger. 
This pump is mounted in the oil sump 
so it is always below minimum oil level. 
Oil discharges from the pump to a 
small reservoir above the bearing. Leav- 
ing this reservoir, oil goes to an annular 
distributing well formed in the top of 
bearing block. 

Oil, flowing by gravity down through 
the bearing, is carried to all parts of it 
by a network of vertical and horizontal 
grooves. Fig. 2 and 3 show details of 
the oil slinger and viscosity pump, while 
Fig. 4 gives the oil grooves in the guide 
bearing. Oil, discharging from the bot- 
tom end of the bearing, passes down 
over the oil slinger and goes to the sump. 
An automatic motor-driven rotary pump 
supplies oil to the bearing when start- 
ing the unit, or as standby should oe 
viscosity pump fail. 

Other Bearing Designs. Units No. 5 
to 8 at La Cave and all units in Chen- 
aux and Des Joachims have different 
guide-bearing arrangements. Machined 
horizontally around the bearing below 
minimum oil level in the sump, a series 
of six special grooves acting as viscos- 
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ity pumps supply oil to the Des Joach- 
ims guide bearings, Fig. 5 and 7. Oil 
enters the viscosity pump grooves at the 
deep end by holes A drilled through 
the bearing block. Each pump groove 
leads to a specially shaped vertical one 
that acts as a riser to distribute oil to 
the bearing surface. Excess oil dis- 
charges to top of bearing block through 
a hole B in top of each riser and returns 
to the sump. 

Cooling coils in the sumps keep oil 
viscosity at a correct value and prevent 
overheating. On Units No. 5 to 8 at La 
Cave, bearing blocks are cored to form 
internal coolant passages, so cooling 
coils are not required in the sump. 
Water circulates under pressure through 
the coils and passages. Units No. 1 to 
4 at La Cave do not have a cooling coil 
in the oil sumps. 

Water Seals. Below the guide bearing 
of each unit a water seal or stuffing 
box prevents oil loss to the tailrace or 
mixing of leakage water from above the 
runner with oil in the bearing. The seal 
has annual grooves that drain away any 
water that may rise through the clear- 
ances between the turbine shaft and the 
grease- or water-lubricated ,sealing sur- 
faces. At La Cave, units No. 1 to 4 have 
babbitted and lignum-vitae sealing sur- 
faces, Fig. 1] and 6. Sealing surfaces at 
Des Joachims are flax packing, Fig. 7. 
Carbon rings are used for sealing at 
Chenaux and for unit No. 5 to 8 at La 
Cave. 

All turbine bearings other than that 
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Des Joachims turbines guide-bearing-and-shaft water seal 
uses flax packing. At Chenaux, carbon rings act as seals 


on the main shaft have high-pressure 
grease fittings, lubricated from a port- 
able grease compressor. 

Generators. At Des Joachims and 
Chenaux, rated generator capacity con- 
forms to turbine capacity at rated head. 
La Cave operates at a head about 6% 
above the normal on which turbine rat- 
ing is based during the season of large 
water storage. For this reason genera- 
tor ratings were based on turbine out- 
put at maximum head. 

At all three plants the generators are 
totally enclosed, ventilating air being 
circulated through air- to water-heat ex- 
changers, mounted within the enclosing 
housing. The housings are square and 
have dampers so part of the air may be 
circulated in the powerhouse for winter 
heating. Totally enclosed units were 
selected to (1) reduce cost of cleaning 
machine windings (2) reduce noise (3) 
have a cooler powerhouse in summer. 

At Chenaux each generator sets in 
the substructure so only part of the 
bridge upper bracket and the exciter 
extends above the main floor. Stator is 
in a square recess in the foundation 
with cover plates at the main floor to 
complete the enclosure. Des Joachims 
and La Cave generator casings are 
above the main floor. Because of the 
francis-turbine settings and deeper sta- 
tor frames, the limit to which the latter 
could be depressed would still have left 
a large part of the air casing exposed. 

Sprinkler rings are installed in all 

(Continued on page 204) 
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Model of pump intake has flow-indicating fiags mounted 
on transparent Lucite floor. They can be seen from below 
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Rid Vertical-Pump Intake Design 


Field experience with intake models shows you can study an 


entire installation in miniature and obtain results that will hold 


for the prototype. Here are details of several actual tests, their 


results, and the design thinking that was developed from them 


By A BRKICH, Development Engineer, Cameron Engrg Dept, Ingersoll-Rand Co 


Bm CHANNELS GUIDING WATER to vertical 
pumps greatly affect their performance 
and dependability. Single-pump intakes 
are relatively simple. But multi-pump 
installations need considerable thought 
during intake design, especially where 
capacity of existing facilities is in- 
creased by inserting more pumps into a 
given space. 

Intake studies must be reasonably 
accurate because construction expense 
is great. Savings made by over-simpli- 
fication of the intake can hardly be jus- 
tified if they produce harmful hydraulic 
conditions that increase frequency of 
pump repairs. Best, if not the only way 
of predicting installation performance, 
is duplication with a model. Cost is 
justified by assurance of successful 
operation of the full-size installation. 

Suction Conditions. Good operation 
requires that flow in suction bell be 
evenly distributed across inlet area. 
This is obtained only by proper design 
of components influencing it. One of 
the most important is the flow pattern. 
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Poor flow can lead to hydraulic in- 
stability at suction bell in form of a 
sirong vortex that tends to wander in a 
periodic manner, causing varying pres- 
sure distribution with uneven flow to 
impeller. Outward signs are vibration, 
cavitation, worn bearings and others. 
These may be continuous or periodic, 
depending on disturbance. In severe 
cases pump column bolts fail, probably 
from fatigue. 

Another form of hydraulic unbalance 
occurs when high channel velocities or 
obstructions cause flow to enter only 
one side of bell. Disturbance is usually 
of constant magnitude but effects are 
as bad as those above. 

Model Tests. You can consider chan- 
nel flow pattern the result of two inde- 
pendent influences. One is pattern es- 
tablished by flow from channel inlet to 
pumps. Superimposed on it are local 
vortices induced about each pump by 
impeller rotation. Channel flow is the 
most important in hydraulic-stability 
studies and deserves much consideration. 


ENGINEERING AND MANAGEMENT SECTION 


Sharp corners, abrupt turns and non- 
symmetry cause channel-flow disturb- 
ances. In model tests we can replace 
pumps with pipes having suitably 
shaped inlets, and obtain reliable re- 
sults. 

Intake Problem. Hydraulic losses are 
never a consideration because velocities 
in intake are low. Prevention of eddies 
and vortices in channel that disturb flow 
at inlet bell is the problem to solve. 
You may do this by changing channel 
design to eliminate disturbances or by 
isolating them in areas where they do 
no harm. 

Scale factors from 1/12 to 1/16 give 
models of convenient size. They permit 
easy reproduction of construction de- 
tails with a flow pattern large enough 
to be clearly evident. 

Model capacity to use is debatable. 
For exact hydraulic similarity, forces 
acting on elements at similar points in 
the two flows must have the same ratio 
to each other. Reynolds number com- 
pares inertia and friction forces, or R = 
inertia forces/friction forces = VL/u, 
and Qm — Q(Lm/L) (um/u), where 
Q = flow capacity, L — characteristic 
length, « — kinematic viscosity, m == 
values pertaining to model, V — char- 
acteristic velocity. 

Froude number compares inertia and 
gravity forces, or F = inertia forces/ 
gravity forces — (V2/L)/g, and Qm = 
Q(Lm/L)5/2, where g — acceleration 
due to gravity. 

Since viscous or frictional forces are 
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Bottles used in fest 


Arrangement for second model test 
described in the text of this article 


Final model crrangement of proposed setup shown in Feg. 2. Model tests reveal 
troubles that would be met with first design if it were built as originally planned 


Guess With Model Tests 


secondary in these studies, Reynolds 
number is usually ignored. Froude 
number is essentially an expression for 
centrifugal forces for an element trav- 
eling in a curved path. So with a model 
operating at Qm, any vortices present 
are dynamically like those in prototype, 
particularly if water surface is free. 

Model capacity is increased slightly 
to compensate for stabilizing effect of 
its smaller dimensions. If channel de- 
sign is correct, velocities can be sub- 
stantially increased without disturbing 
flow if other limitations like hydraulic 
jump are not exceeded. 

Flow Indicators. Small metallic flags, 
made of 0.005 in. brass shim stock 
mounted about suction bell, make good 
flow indicators in model having a Lucite 
floor, Fig. 1. By observing flow from 
below model with mirrors, pattern is 
clearly evident. Total angular move- 
ment and direction of any flag permit 
a more exact evaluation of flow stabil- 
ity at any point. Photographs are eas- 
ily taken, 

Test Examples. Fig. 2 is an installa- 
tion difficult to analyze without a model. 
Four large pumps were to be used in 
a new building—two in each bay. Lack 
of space caused a crowded arrange- 
ment. 

Model tests immediately showed that 
the large quantity of water emerging 
from the sluice gates impinged against 
the facing wall, creating a strong flow 
distortion. Abrupt 90-deg turn ahead 
of pumps aggravated this condition. 
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Average velocities around pumps ap- 
peared low, but lack of guides allowed 
disturbances to reach pumps and set up 
vortices. Fig. 3 shows vortices observed 
during tests with various combinations 
of pumps and sluice gates. 

With Froude number same as in pro- 
totype, vortices were not persistent. But 
they had the objectionable feature of 
wandering appreciably. Because of high 
bell clearances and large area behind 
them, rotating bodies of water under 
pumps with vortices A and C moved 
about whenever disturbing influences 
from the sluice gates reached them. 
This would cause hydraulic unbalance 
of impellers in prototype. Resulting vi- 
bration reduces pump operating life. 
Water surface gave no sign of condi- 
tions below. 

At increased capacities, vortices be- 
came more positive, showing flow pat- 
tern was unsound, needed correction. 
Rearrangement showed improvement 
was made by bringing wall behind pump 
forward until there was a clearance of 
one-fourth suction-bell diameter with 
pumps one-half a bell diameter above 
floor. Magnitude of vortices A and C 
was reduced while holding them firmly 
ir’ position under the bells. Vortex B 
was eliminated entirely. 

Fig. 4 shows final arrangement. It 
has a flow pattern completely different 
from the original. Front wall prevents 
disturbances from reaching pumps. 
Tunnels with their sloping ceilings 

(Continued on page 192) 
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Original arrangement of the third 
model test that was made by author 


Corrected arrangement of intake in 
Fig. 6. Model tests showed faults 
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Preferred installation for one pump 
when intake model tests aren't made 
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By selecting recommended automatic-lighting devices and sequences you feel sure you're getting 


MAIN GAS SAFETY SHUTOFF VALVE 

Avoid using an automatic-opening, automatic-closing safety 
shutoff valve with the replaceable flame rod and pilot unit shown 
above. Reason is that lighter-torch flame-contacting rod within 
the housing would automatically admit unburned gas. 


SAMPLING COCK 

Approved sampling cock (No. 2, above) for leakage test of 
main safety shutoff valve located downstream of safety shutoff. 
Connected with %-in. OD copper tubing. 


COMBUSTION SAFEGUARD 

Contact 1 is safe-start relay contact, and must be closed if 
safety shutoff valves are to open. After start pushbutton is pushed 
and a torch is inserted to light the pilot, pilot flame contacts the 
flame rod causing flame relay contacts 2 and 3 to close, and com- 
pleting circuit to pilot safety shutoff valve and main safety shutoff 
valve. After start pushbutton is released and as long as pilot flame 
contacts flame rod, pilot safety shutoff valve remains open. Main 


safety shutoff valve must be opened manually. Flame relay con- 


FLAME ROD 
Located so pilot flame contacts it only where pilot will reliably 
ignite the main burner, No. 4, in the drawing, left, above. 


MODULATING MOTOR 

This motor, No. 5, above, controlled by a modulating pressure 
switch, adjusts the firing rate in response to steam demand by 
means of linkages operating gas throttling valve and burner air 
louvers. In closing, the throttling valve travel is stopped at the 
least opening that produces a stable flame at the main burner 
unit. If steam demand is still too small at this firing rate to halt 
the rise in boiler steam pressure, the operating-pressure-limit 
switch opens, closing the operating-pressure-limit control valve, 
which turns off the main burner unit. First drop in boiler steam 
pressure automatically opens the operating-pressure-limit control 
valve, and a further drop causes the throttling valve to begin 
opening. Drawing, right, above, shows wiring. 


OIL SAFETY SHUTOFF VALVE 
Automatic-opening, automatic-closing approved for use with 


tacts 2 and 3 open on flame failure. See No. 3, drawing, right. 


heavy oil. See drawings facing page. Remember, heavier oils 


Tried and Tested Automatic Combustion 


> Despite state and local government’s 
insistence on safeguards for automat- 
ic-fired boilers, these units accounted 
for 13% of the 1936-1948 losses from 
boiler-furnace explosions with all fuels. 
As a class these boilers run smaller 
than manual-lighted boilers (averaging 
below 10,000 Ib per hr for units sur- 
veyed) and are not constantly attended. 
They usually have, though, automatic 
combustion control of a sort that varies 
the firing rate in response to steam 
demand. They can be further general- 
ized as having one burner, combustion 
air or forced-draft fans, and occasion- 
ally induced-draft fans. 
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But protection of these units has be- 
come unduly complicated. It has suf- 
fered from an accelerated development 
of many different pilots, automatic light- 
ing sequences and nonapproved methods 
of application to boilers. What should 
be a straightforward job becomes con- 
fused and proves the most dangerous 
element in operating these boilers. Be- 
cause of this confusion and a trend 
toward larger automatic-lighted boilers. 
the Factory Mutual Engineering Div! 
has put together recommended methods 


1Preventing Fuel Explosions in Gas- and Oil- 
Fired Boilers, Factory Mutual Engrg Div, 184 
High St, Boston 13, Mass. 
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(see summary above) for protecting 
these units against important fuel-ex- 
plosion hazards. 

There are actually only two danger 
periods where boiler explosions may 
occur: (1) during lighting-off (2) 
while burners are firing. . 

First period occurs with ignition of 
dangerous accumulations of unburned 
fuel or flammable products of incom- 
plete combustion left in the furnace 
chamber from previous operation. It 
has been responsible for about 60% of ° 
the total explosions. 

Second danger period—while burners 
are firing—touches off explosions by 
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adequate protection, reliable operation for today's highly popular unattended packaged boilers 


need definite flame stabilization before you’re sure they’re safe. 

Combustion safeguard, No. 2, above. Contacts 1 and 2 
close through action of motor-driven cams or thermal warp switches 
upon a call for heat by the operating-pressure-limit switch, start 
the burner motor (not shown), and ignite the gas pilot. Contact 
3, the safe-start relay contact, must close if you are to get ignition 
and open safety shutoff valves. When gas-pilot flame contacis 
the flame rod, the flame-relay contacts 4 and 5 clo e, completing 
the circuit to the oil safety shutoff valve provided there is proper 
primary air pressure. After the trial-for-ignition period, contacts 
1 and 2 open to shut off the gas pilot and require the photohead 
to sight the oil flame or shut off the oil and burner motor by open- 
ing contacts 4 and 5. Flame-relay contacts 4 and 5 open on flame 
failure. See wiring diagram, right, above. 

Flame rod, No. 3, is located so pilot flame contacts it only 
where pilot reliably ignites oil. 

Oil-temperature interlock No. 4 is set so burner cannot oper- 
ate unless oil is at temperature recommended by burner manu- 
facturer. 

Electric oil heater No. 5 should be located in the piping as 


close to oil-burner spinner cup as possible. Thus heated oil is 
available at the spinner cup promptly after safety shutoff valve 
opens, thereby avoiding pos ible ignition troubles. 

Modulating motor No. 6 adjusts firing rate to steam demand 
by linkages operating the oil throttling valve and primary and 
secondary air dampers. In closing the throttling valve, travel is 
stopped at the least opening that produces a stable oil flame. If 
steam demand is still too small at this firing rate to halt the rise 
in boiler steam pressure, the operating-pressure-limit switch opens 
its contacts. This causes the oil safety shutoff valve to close 
and the burner motor to stop. The first drop in boiler steam pres- 
sure closes the operating-pressure-limit switch and starts the light- 
ing-off cycle. 

Modulating motor also gives low-fire lighting. Such a motor 
either has a spring return to the low-fire position upon power 
interruption or requires electrical power to move from high- to 
low-fire position. Where a motor is of the power-return type a 
retary switch mounted on the motor shaft and wired in the safety 
circuit should be provided to insure that motor is in low-fire 
position before ignition of pilot or main burner can be attempted. 


Controls Reduce Packaged Boiler Ills 


setting afire unburned fuel accumulated 


after a flame failure or igniting of 
flammable products left behind from in- 
complete combustion. 

Lighting-Off Period. An approved 
combustion safeguard assures safe light- 
ing-off. It does it this way. The safe- 
guard detects flame failure and, teamed 
with program relays, limits amount of 
unburned fuel discharged to the furnace. 
This action sequence is known as the 
trial-for-ignition period. Stack switches 
and other unapproved safeguards prove 
too slow. They permit too long a trial- 
for-ignition time and hence too heavy 
a build-up of explosive materials. They 
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may be likened to a careless fireman 
who turns on the main fuel, then waits 
a minute or two before bothering to 
check if the main flame has lighted. 

In fact, approved combustion safe- 
guards are even more alert than the 
most diligent fireman. They can sense 
the main flame promptly and, what’s 
more, prove? that a pilot flame is present 
before ever permitting the main fuel 
valve to open. With such absolute as- 
surance that an ignition source is 
present you can design for a longer 
trial-for-ignition period. This ability ex- 
tends the automatic lighting feature to 


“See “Definitions” on page 94. 
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heavy oil burners that require definite 
flame stabilization before you’re sure 
they'll stay lit. 

Firing Period. Once the burner is 
firing, your explosion danger drops off. 
Only a third of the total explosions 
reported occurred during the period. 
And then two out of three happened 
because of dangerous accumulations of 
unburned fuel following a _ previous 
flame failure. Flammable products of 
incomplete combustion accounted for 
the remainder. 

Here again. approved combustion 
safeguards minimize the risks. Where 
unburned fuel, for example, accumu- 
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Automatic Combustion Controls continued 


lates, safeguards can quickly shut the 
fuel supply safety valve after a flame 
failure. In build-up of flammable prod- 
ucts, you should solve the immediate 
problem with adequate combustion-air 
supply to the boiler room for purging 
and proper adjustment of burner air- 
fuel ratio. 

Proper Safeguards. At beginning of 


this article a set of numbered recom- 
mendations pinpoint essential safe- 
guards for both gas and oil firing. Cer- 
tain basic requirements must be met. 
For gas they are: (1) Provide a com- 
bustion safeguard and safety shutoff 
valves in both main- and pilot-burner 
gas lines. (Each should be approved 
and the combustion safeguard further 


approved for type of pilot used. Be cer- 
tain the safeguard causes the safety 
shutoff valves to close in a failure.) 
(2) Prove the existence of a gas- 
pilot flame at a point where it will 
reliably ignite the main burner, before 
permitting the main safety shutoff gas 
valve to open. (This is a function of 


Definitions and Specifications 


(Continued on page 200) 


1. Automatic-lighted boilers. Unit where pressure- or tempera- 
ture-controlled devices turn on fuel to main burner automatically. 
Control arrangement automatically provides (a) electric ignition 
source or electric-ignited pilot flame, or (b) continuous-burning 
manually-lighted pilot for main burner. 


2. Automatic combustion controls. Devices to vary firing rate 
with load changes and maintain a constant fuel-air ratio. 


3. Combustion safeguard. Control that senses flame presence 
and causes a fuel-safety shutoff valve to close in flame failure. 
Any currently approved combustion safeguard shuts off fuel to: 
(a) main burner by calling for closure of a safety shutoff valve 
2-4 sec after receiving a flame-failure signal (b) pilot burner 
by calling for closure of pilot--afety shutoff valve within 2-4 sec 
after flame-failure signal, unless control provides a reliable ignit‘on 
source for relighting pilot. An approved safety shutoff valve closes 
in not more than 5 sec after call for closure. 


4. Supervised flame. A flame whose presence or absence is de- 
tected by a combustion safeguard. Proved pilot. A pilot flame 
supervised by a combustion safeguard that senses presence of 
pilot flame before opening the main burner’s fuel-safety shutoff. 


5. Flame-sensing element. A flame rod, photoelectric cell or 
photoconductive cell of a combustion safeguard. A flame rod, 
generally not suitable for oil, is an electrode extending into the 
vas flame that, becau e of the conductive property of ionized gases 
in the flame, draws a current through it to the safeguard. 

Photoelectric cell emits electrons. Emission rate increases on 
exposure to luminous flames and permits current flow to the 
combustion safeguard control circuit. Mounted outside the boiler- 
furnace, cell sights when flame is supervised. 

Photoconductive cell’s internal resistance lowers on exposure 
to both luminous and nonluminous flames, thus permitting current 
flow to the combustion safeguard control circuit, suitable for both 
gas and oil. Mounted outside the boiler-furnace. 


6. Programing combustion safeguard. On lighting off, it 
turns on ignition system, determines its running time, and when 
pilot and main fuel valves open. On failing to sense the flame, 
it shuts off all fuel and locks out. 

An approved recycling programing combustion safeguard auto- 
matically proves the pilot and repeats the lighting cycle once, 
following an accidental flame failure. An approved interrupted 
pilot repeats the lighting cycle only after the trial-for-ignition 
period is completed and before end of the call for heat. With 
the non-recycling type, both pilot and main-burner-safety shutoff 
valves close and lock out, and there is no ignition attempt after 
flame failure. 

Approved programing combustion saleguards work this way: 

@. Gas main burner. Pilot flame is proved by the combustion 
safeguard before letting the main gas valve open, and an inter- 
rupted pilot is used to limit trial-for-ignition to 15 sec. 

b. Oil main burner. Pilot flame is proved by the combustion 
safeguard betore letting the oil valve open, trial-for-ignition is 
limited to 60 sec. With an unproved pilot, 15 sec, with no recycle. 


7. Trial-for-ignition period. Period of time the programing 
combustion safeguard permits the main-burner fuel valve to be 
open before the main flame-sensing device is required to detect 
the main flame. If this flame is not detected, all fuel is shut off 
and locked out at once, and there is no further ignition attempt. 


8. Pilot-flame-establishing period. Length of time the combus- 
tion safeguard permit: the pilot fuel valve to be open before the 
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flame-sensing device is required to detect pilot or main flame. 


9a. Continuous pilot. Only the fireman can light it. Burns with- 
out turndown entire time the boiler is in service, whether main 
burner is firing or not. Upon pilot-flame failure without the pres- 
ence of a supervised main flame, the combustion safeguard should 
call for shutoff of both pilot and main burner fuel. 


9b. Interrupted pilot. Device electric-ignited automatically each 
time there is a call for heat. Programing combustion safeguard 
usually cuts off pilot fuel automatically at end of main burner’s 
trial-for-ignition period, so main flame supervision must begin. 
But with a photoelectric, supervised, main oil flame with proved 
interrupted gas pilot, the pilot flame need not cut off automatically 
until some predetermined time after trial-for-ignition period. This 
is true provided the programing combustion safeguard interrupts 
the pilot flame detection (flame rod) circuit at end of trial-for- 
ignition period so main flame supervision must begin. In either 
case, should the pilot fail to ignite upon a call for heat, the pro- 
graming combustion safeguard closes and locks out the pilot 
safety shutoff valve after it has remained open not longer than a 
pilot-flame-establishing period of 60 sec. 


9c. Intermittent pilot. It is electric-ignited automatically each 
time there is a call for heat. It burns during the entire time the 
main burner fires, and shuts off with the main burner at end of 
call for heat. Should the pilot fail to ignite upon a call for heat, 
programing combustion safeguard closes and locks out the pilot 
safety shutoff valve after permitting a pilot-flame-establishing 
period of not more than 60 sec. 

Acceptable intermittent pilot works as follows: 

Vain Burner—Gas. Proved intermittent gas pilot: With a gas- 
fired main burner or burner unit and flame rod or photoconduc- 
tive supervision, the flame rod or photoconductive cell cannot 
distinguish main from pilot flame. So there can be no trial-for- 
ignition period nor supervision of the main flame exclusively. For 
these reasons the interrupted pilot is preferred. 

Main Burner—Oil. Proved intermittent gas pilot: With a pho- 
toelectric supervised oil flame, locate the flame rod as nearly as 
possible to a point where pilot flame insures oil ignition from the 
pilot before the programing combustion safeguard permits turning 
on the oil. The only programing combustion safeguard approved 
for this arrangement interrupts the pilot-flame-detection (flame rod) 
circuit at end of trial-for-ignition period. 

Unproved intermittent gas pilot: The trial-for-ignition period of 
the photoelectric or photoconductive supervised oil flame is lim- 
ited to 15 sec. If the main flame is extinguished at end of trial- 
for-ignition period, the programing combustion safeguard closes. 
and locks out the pilot and main-burner-safety shutoff valves. 

An expanding pilot, lighted by the fireman, normally burns at 
a low turndown throughout the time boiler is in service, whether 
the main burner is firing or not. Upon a call for heat the pilot 
automaticaily expands to reliably ignite the main burner, and 
turns down at end of this burner’s trial-for-ignition period so main 
flame supervision must begin. In the expanded condition, pilot 
operates and is safeguarded the same as an interrupted pilot. 


10. Safe-start component check. A checking circuit, usually 
built into the combustion safeguard. It prevents lighting off if 
the flame relay contacts are in an unsafe position. 


11. Power burner. Either gas or air, or both, are supplied at 
pressures exceeding, for gas, the line pressure, and for air, atmos- 
pheric pressure; this added pressure is applied at the burner. 
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COLD-CATHODE lamps supply 52 ft-c lighting level. Room is 
71x40 ft, ceiling is 11 ft high. Light source is 3500-k, white, 


RECESSED INCANDESCENT lamps supplement 48-, 72-, 96-in. 
430-ma Slimline lamps in this installation. The 150-watt in- 


Modern Control-Room Lighting With... 


...Luminous Ceilings 


Consider a luminous ceiling 
as a lighting fixture large as 
the room. Ceiling consists of 
lighting source, straight runs 
of lamps with diffusing panels 
hung below wall to wall 
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> Prastic used as light-diffusing me- 
dium is finding many applications in the 
power field. On these three pages are 
shown typical applications for control- 
room lighting. The same basic lighting 
plan is being used for offices, banks, 
hospitals, laboratories, etc. In essence, 
the lighting scheme consists of a plas- 
tic light-diffusing bed below banks of 
fluorescent lamps producing an even, 
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candescent units provide horizontal lighting for control board. 
Luminous ceiling delivers average lighting level of 125 tt-c 


25-mm, 100-ma, cold-cathode lamps connected in series. Two 
lamps are 172 in. above each panel, spaced 14 in. apart 


over-all shadow-free luminous ceiling. 
Every square inch of a luminous ceil- 
ing is a source of low-brightness light. 
This is in marked contrast to the “pin- 
point” lighting methods of yesteryear. 
The diffusing panels eliminate glare 
from the light source. Lighting values 
of 100 foot-candles and higher can be 
had at the working level without glare. 
The glare angle is important in control- 
room lighting. With individual lighting 
fixtures the glossy surface of tables, 
glass-top desks, instrument and meter 
faces often pick up images of concen- 
trated light and reflect them, to the 
annoyance of the operating men. 
Diffusing Panels. In a luminous ceil- 
ing the panels take light from a con- 
centrated source and diffuse it with high 
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THREE-WAY CEILING combines wall-to-wall diffused lighting, sound absorption with 
acoustical baffles and delivery of conditioned air through multiple openings at edges 
of corrugated diffusers. This installation has a designed initial lighting level of 
95 ft-c and a working level of 55-60 ft-c over approximately 1325 sq ft of surface 


WHITE TRANSLUCENT plastic sheets, 48x48 in., 0.125 in. thick are mounted below 
fluorescent tubes. As in previous illustrations, acrylic plastic is used as the trans- 
lucent light-diffusing medium. The sheets are light weight; a 4-sq-ft panel, 0.125 
’ in., weighs 12 Ib. Sheets may be removed for cleaning or tube changing by one man 


LUMINOUS CEILINGS continued 


transmitting efficiency. White translu- 
cent plastic transmits all but a negli- 
gible amount of the light given off by 
the fluorescent lamps. By painting the 
surfaces and structural members in the 
plenum white (space above the diffus- 
ing plane), light is reflected back 
through the panels giving measured 
transmitting values up to 97%. Acrylic 
plastic transmits light uniformly 
through the visible color range. Since 
lamp outlines are not visible from be- 
low, the diffusing panels become the 
apparent light source for the room. 
Since there is a uniform lighting effect 
there are no shadows cast. 

The plastic sheets are light weight; 
a 4-ft-sq panel, 0.125 in. thick, weighs 
12 lb. Sheets may be removed safely by 
one man for cleaning or access to the 
fluorescent lighting above. Sheets may 
be cut with a standard fine-tooth saw. 
Where panels must be cut to accom- 
modate anemostats or to fit into the 
supporting framework, the work can be 
done with ease on the job site. Corru- 
gated panels are available in several 
sizes. For example, one has an ampli- 
tude of 1 in. and a frequency of 214 
in. In this size, panel lengths to 48 in. 
parallel to the corrugations may be 
used. Another has an amplitude of °4- 
in. and a l-in. frequency. In this case 
panels to 30-in. in length, parallel to 
the corrugations, may be used. 

Lighting Layouts. Distance between 
lamps and translucent ceiling is gener- 
ally not less than 2/3 the distance be- 
tween lamp rows to give an even light 
distribution above the plastic. And dis- 
tance between lamp rows is found by 
first selecting desired foot-candles want- 
ed at the working area, then applying 
the lumen method of general lighting 
design (see Jlluminating Engineers 
Handbook). Suitable coefficients of uti- 
lization are selected for bare lamps 
with allowance for efficiency of the 
plenum. 

Let us review some of the lighting 
terms met with in the laying out of a 
luminous-ceiling job. Unit for quantity 
of light is the lumen. It is the amount 
of light falling on a surface 1 sq ft in 
area when the light source is a standard 
candle. Or look at it another way. Con- 
sider a standard candle in the center 
of a sphere having a 1-ft radius. Candle 
has an intensity of 1 candle-power in 
every direction; hence each sq ft of the 
sphere will receive one lumen. A sphere 
with a 1-ft radius has an area of 12.57 
sq ft. So a standard 1 candlepower 
source gives off 12.57 lumens. 

Remember, the lumen is a unit of 
quantity. Therefore the amount of light 
it represents will not be changed if 
spread over a greater or less area. This 
is an important thought in connection 
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with luminous ceilings. A lumen is like 
a gallon of water; it’s a gallon whether 
in a can or spread on the control room 
floor. Illumination is the amount of light 
per unit area. Unit of illumination is 
the foot-candle (ft-c). This is the light 
density when one lumen is spread equal- 
ly over a 1-sq-ft surface. 

Brightness is what makes things vis- 
ible. We cannot see ft-c, but we can see 


brightness is the foot-lambert which is 
the brightness of a perfect reflecting 
surface, giving off one lumen per sq ft. 
Another way to look on brightness is to 
take a wall where 20 lumens are falling 
on each sq ft; in other words, 20 ft-c. If 
the reflectance is 50°. the wall will 
send back 10 lumens per sq ft and the 
brightness is 10 foot-lamberts. 

A luminous ceiling controls the bright- 


surfaces and visual tasks. Ratios are 
brought within the preferred 3:1 value. 
This 3:1 ratio stipulates the brightest 
surface, the light source, should not be 
more than three times as bright as the 
working area. And the working area 
should not be more than three times as 
bright as the darkest surface in the 
room. Eye strain increases when ratios 
go higher than 3:1. The luminous ceil- 


the brightness they produce. Unit of 


Easily Installed Luminous Ceiling 
Is Simple to Maintain 


THERE ARE several practical thoughts to consider when you 
install a luminous ceiling. First, the building ceiling, side 
walls, ducts and beams should be painted white to give a 
reflectance of 80°% or more on all exposed surfaces. Bare 
lamps are installed with their channels flush to the building 
ceiling or suspended from hangers. Modern fluorescent light- 
ing strips lend themselves to this type installation. 

Lamp reflectors are generally used only where it is not possi- 
ble to reach the over-all 80% reflectance figure. Typical would 
be the case where ducts and piping radically break up flat- 
ness of the building ceiling surface. Reflectors, under such 
conditions, yield a maximum initial down-light from the 
lamps, while preventing any upward component of light from 
being trapped in the ducts and piping. 

Where a lower finished-ceiling height is permissible. 
nothing need be removed to install a luminous ceiling. The 
existing ceiling. side walls and piping are painted to improve 
reflectance and new wiring and channels installed. In large 
areas it’s quite practical to install the luminous ceiling by 
bays, finishing additional sections when needed. 

Air Conditioning. With the acoustical-baffle “package” de- 
sign, sprinklers may be installed within baffles with little 
change in appearance of the finished installation. Likewise 
there is provision for air conditioning. Air can be introduced 
or exhausted through spaces between the corrugated plastic 
diffusers and the flat baffle rails on which they rest. Although 
each of these spaces has an area of about 1 sq in., their great 
number yields a large total area for air movement. Averaging 
3.2 sq in. for each sq ft of ceiling, the openings provide 
about 920 sq in. of space for air passage in a 16x16 ft room. 
This large area of openings. plus their dispersion over the 
entire ceiling, makes it possible to deliver air at a very low 
velocity. 

With this particular ceiling design. all the air-diffusing 
equipment and most of the conventional ductwork can be 
eliminated. Ducts need be run only to the space above the 
luminous ceiling. The air conditioning can he zoned by 
dividing the plenum space into compartments with sinrole 
baffles. 

Maintenance of components in a luminous ceiling installa- 
tion is relatively easy since sheets may be readily lifted from 
their supports and removed. Usually plastic panels should be 
cleaned every three to six months. Wash with a detergent. 
then apply an anti-static wax. Lack of a periodic cleaning 
program leads to a lower lighting level in the room plus an 
unpleasant surface appearance. 

Photographs and most of the data for this article were 


supplied by Rohm & Haas Co and F W Wakefield Brass Co. 
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ness ratio between | 


ight source, room ing well satisfies the 3:1 ratio guide. 


WITH EXISTING CEILING, wiring channels are first Iaid out, 
acoustical baffles installed wall-to-wall; support from above 


PLASTIC PANELS laid in place as last step. This ceiling may 
also be used for the air-conditioning supply and exhaust 


Wiring channel 
conduit 


Reflector 


Channe/ support—- 


T-/2 slimline lamp SHigh voltoge lampholder | 


48-, 72-, or 96-in 


Perforated bottle 
[filled with 
acoustic moterial 


ACOUSTICAL BAFFLE, suspended from channels above, serves 
to deaden sound and to shield sprinkler heads where needed 
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PLAN D, DOUBLE REHEAT CYCLE uses the liquid metal, sodium, 
as heat carrier to resuperheat steam at the second reheat point 


in the turbine circuit. 
added equipment this cycle may prove a practical possibility 


Despite the increased investment in 


Double Reheat Cycles—the Next Step? 


Rising fuel costs and metal- 
led the 
swing to reheat cycles. In the 


lurgical limitations 


drive for more economy the 


double reheat cycles offer en- 


couraging future possibilities 


By R H SHANNON 
United Engineers & Constructors Inc 
and 
J D SELBY 
General Electric Company 


® THE REHEAT CYCLE now used in 
power plants (1) increases plant ther- 
mal efficiency (2) reduces turbine main- 
tenance by lessening moisture in exhaust 
steam. Using two stages of reheating, 
instead of one as at present, offers prac- 
tical possibilities of further raising plant 
thermal efficiency. 

Instead of piping steam back to the 
boiler for reheating,. a heat-carrying 
fluid may be used. A ‘iquid metal like 
sodium may circulate between a heater 
in the boiler gas pass and an exchanger 
near the turbine where steam emerges 
for reheating. With the sodium-steam 
heat exchanger near the turbine it is 
practical to design for a steam-pressure 
drop of 5% of reheat pressure leaving 
the turbine. 

Study. In the table. opposite page, 
it has been assumed that normal re- 
heating in the boiler causes a pressure 
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drop of 10% of reheat pressure, while 
the heat-exchanger scheme involves only 
5% steam-pressure drop. This accounts 
for the difference in station heat rates 
for Plan A vs B, and Plan C vs D vs E. 
All the plans are based on a 100,000-kw 
unit with eight stages of feedwater heat- 
ing. Heat balance for Plan D is given 
in the circuit diagram above. Note that 
Plan E would use the liquid sodium 
system at both reheat points. 

The sodium circuit includes: sodium- 
steam heat exchanger, pumps, piping 
and valves, surge and storage tanks, 
purifying equipment, gas - pressurizing 
apparatus, system heating units, equip- 
ment for filling system. In addition, an 
emergency heat exchanger allows the 
sodium system to dissipate heat during 
transient periods of startup and shut- 
down and when turbine steam supply 
suddenly ceases. 


| 
‘ 
Sodium-steam | -9 
ai Storage down 
250P 720F% 4804 30, Qj 
/000F 
720P 
Boor | 
| | | | 19,3380 4 Condenser 
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Comparison of Alternate Schemes of Single and Double Reheating Cycles 
100,000-Kw Turbine-Generator With Eight Stages of Feed Heating 


Plan 


Throttle-steam conditions: 


Temperature, F 


Turbine-inlet steam conditions, first reheat point: 


Pressure, psia 
Temperature, F 
Method of reheating 


Turbine-inlet steam conditions, second reheat point: 


Pressure, psia 
Temperature, F 
Method of reheating 


Condenser pressure, in. Hg abs 
Boiler feedwater temperature, F 


Turbine-generator unit heat rate, Btu per kwhr. . 


Boiler efficiency, % 
Auxiliary power demand, kw 
Estimated net station heat rate, Btu per kwhr 


Reduction in net station heat rate compared to Plan A, Btu per kwhr. . 


Net station output, kw 


Load factor, % 
Operating hours per year 


Estimated annual dollar saving compared to Plan A 


Capitalized annual savings at 15% 


$74,500 $388,000 $457,000 $531,000 


For the single-reheat cycles, A and B, 
turbine section efficiencies were as- 
sumed at 85% for first section and 90% 
for the second. For the double-reheat 
cycles C, D and E, the first section was 
assumed at 85%, the second at 90%. 
and the third at 92%. A 1% mechani- 
cal and electrical loss was used for all 
cases. Feedwater temperature was as- 
sumed at 508 F for all plans. 

While there would actually be a small 
difference in auxiliary power needs for 
each plan, the demand was assumed as 
7000 kw for all. Turbine-shaft gland 
and valve-steam leakage were taken as 
zero throughout. Water compression ef- 
fect on feedwater was neglected for all 
cases, not affecting the comparisons. 

Liquid Sodium System. In the dia- 
gram, opposite page, sodium enters the 
boiler heating section at 900 F and 
emerges at 1200 F. Sodium has favor- 
able characteristics as a heat-transfer 
fluid. Local heat-transfer coefficients 
between tube wall and sodium, equal 
to 5000 Btu per hr sq ft per F or greater, 
are easily achieved. Little difficulty 
should be experienced in limiting boiler- 
tube-metal temperatures to 100 F above 
the liquid-sodium temperature. 

Centrifugal or electromagnetic-type 
pumps could be used for moving the 
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molten sodium. From the boiler the 
1200-F sodium flows to the steam re- 
superheater, a simple single-pass tube- 
and-shell counterflow unit. For this 
particular application where the sodium- 
steam heat exchanger is designed for a 
steam-pressure drop of 5 psi, the unit 
would be about 4 ft in diameter and 20 
ft long. 

The two pumps would each have a 
capacity of about 800.000 lb per hr with 
100-ft tdh. This provides 100% standby 
capacity. For electromagnetic pumps 
about 100 hp at full rating would be 
needed. Centrifugal pumps need 80 hp 
or less. All piping and equipment in 
the sodium system for superheated 
steam reheating would be stainless steel. 

Since sodium reacts with oxygen. a 
nitrogen pressurizins blanketing system 
is needed. The sodium-system purify- 
ing, filling and heating equipment are 
needed only for initial startups or after 
prolonged shutdown. 

Estimated installed cost of the liquid- 
sodium system, including cost of the ini- 
tial sodium charge, is about $300,000. 

Economic Evaluation. Corresponding 
to the heat rates shown in table above. 
each cycle has the following thermal 
efficiency: A—37.2%. B—37.45%. C— 
38.3%, D—38.5%, E—38.7%. Table 
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gives the reduction in heat rate for each 
plan or cycle referred to A as the base. 
These reductions were evaluated as fol- 
lows: 

1. Estimated load factor — 70% 

2. Fuel cost = 40c per million Btu 

3. Fixed charges covering amortiza- 
tion, interest, taxes, insurance — 15% 

4. Period hours per year correspond- 
ing to load factor of 70% — 8,760 

5. Estimated annual dollar saving — 
(Btu per kwhr reduction) (net kw sta- 
tion output) (hr per year) (load fac- 
tor) (fuel cost per Btu) 

6. Capitalized value of saving — 
(Estimated annual dollar saving) /0.15 


Example 


As an example the saving for Plan B 
over A is 49 Btu per kwhr, then the an- 
nual dollar saving — 49x93,000x8760x 
0.7x0.4/10* — $11,200. 

Then capitalized value of saving — 
$11,200/0.15 — $74,500. 

The more-developed plans seem to in- 
dicate an adequate margin for any addi- 
tional costs that might be involved by a 
slightly more complex turbine structure 
for the second reheat point. This cycle 
might be a practical answer to what can 
be done to fight inflationary fuel costs. 
while steam temperatures are limited. 
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A B D E 
stm heat stm heat ee 
stm heat heat 
exchanger exchanger ie: 
508 508 508 508 508 
7,502 7,462 7,293 7,256 7,216 
88 88 88 88 88 
9167 9118 8911 8866 8,817 
0 49 «956301350 
70 70 70 70 70 
8,760 8,760 8,760 8,760 8,760 
$11,200 $58,300 $68,600 $79,800 
ne 
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INTAKE-AIR precooler is evaporative wood-fill type. Air leaving cooler 
passes to the turbocharger mounted at one end of the engine shown below 


AFTERCOOLER on each engine in this plant cools air leaving turbocharger. 
Air temperature in manifold is automatically kept at any desired level 


NS 
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Steady progress in design reduces 
supercharged gas-diesel heat rate 


Btu per bhphr 
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Bmep 
Between 1950 and 1952 conditioning 
systems extended flat heat-rate curve 


onditioned 


New ways are opened up to 
more power from a given size 
cylinder, with no thermal-load 
increase, by conditioning com- 
bustion air for high-compres- 
sion engines. In climates with 


high ambient temperatures and 

low relative humidities the re- 

sults are especially satisfactory 

By W R CROOKS, Chief Engineer's Asst 
and 


E L MILLER, Project Engineer 
The Cooper-Bessemer Corp 
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Air inlet manifold 


Air filter 


Overflow 
Drain 


Typical combustion-air conditioning system for a 4-cycle 


atmospheric engine has humidifier between engine, filter 


Air filter 


Turbocharged 4-cycle engines can be fitted with a condi- 


tioning system like this to improve output at all loads 


Mist extractor. 


Drain 


Typical combustion-air conditioning system for a 2-cycle 
pressure-charged engine uses a humidifier and aftercooler 


Return pump---- 


Fog nozzle. 


lal 


Woter from 
cooling tower 


Combined aftercooler evaporative cooler has good humidify- 
ing efficiency, is located on compressor’s pressure side 


Combustion Air Jacks Diesel Output 


B® THE GREATEST CHALLENGE to the 
diesel-engine industry has always been 
development of more efficient and eco- 
nomical prime movers. Notable achieve- 
ments since 1936 include (1) diesel- 
engine supercharging to increase power 
output by 50% (2) production of highly 
flexible and efficient gas-diesel atmos- 
pheric and supercharged engines and 
(3) development of spark-ij;nited high- 
compression supercharged engines using 
natural-gas fuel. Thermal efficiency of 
latter runs to almost 40%. 

Higher ratings and reduced specific 
fuel consumption are made possible by 
continuing design and research studies. 
As a result we see increased compres- 
sion ratios on atmospheric gas en- 
gines, improved turbochargers, scaveng- 
ing systems, ignition and gas-injection 
systems and materials. 

Intake Air. Today much attention is 
directed toward conditioning combus- 
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tion air as an added step in developing 
more power from an engine of given 
size. Before 1946, need for cooling 
combustion air did not exist on most 
engines because specific output was 
relatively low. All gas engines were 
low-compression types. Load-carrying 
ability was limited by inability to ef- 
ficiently burn the rich fuel charge pres- 
ent in their cylinders. 

Overload capacity of 10% in these 
engines was more than encugh to take 
care of changes in oxygen content of 
air with temperature. For instance, at 
120-F intake temperature, content is 
only 5% less than at 90 F. Engines had 
sufficient reserve load-carrying capacity 
at elevated temperatures. 

Supercharged Engines. During this 
same period 4-cycle supercharged die- 
sels were rated at 115-psi brake mean 
effective pressure (bmep) with turbo- 
charger pressure ratios up to 1.3. Air 
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reaching engine was at 140 F.on a 90-F 
ambient day. Combustion-air tempera- 
ture was not an important factor. 

When atmospheric gas-engine com- 
pression pressures were upped from 100 
to 450 psi, conditioning of combustion 
air became economically justifiable. 
Developments in supercharged gas-die- 
sels and spark-ignited high-compression 
gas engines raised bmep to 180 psi be- 
fore detonatiqn limited outpu* and 
pointed the way toward study of con- 
ditioning systems for combustion air. 

Equipment. Radiator-type heat ex- 
changer between turbocharger and air- 
inlet manifold was first conditioner 
tried. Cooling medium was water. On 
low-rated supercharger diesels we could 
see no advantages. 

But later developments on 4-cycle 
high-compression supercharged gas and 
diesel engines, having turbochargers 
with pressure ratios of 2 to 2.5, showed 
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COMBUSTION AIR continued 


Conditioned Combustion Air Improves Performance of 
Supercharged Diesels, Gas-Diesels and Gas Engines 


improvement in load-carrying ability 
and specific fuel consumption. 

Effects. tig. 1 shows typical effects 
of aftercooling on a supercharged diesel. 
Note that besiaes a reauc.ion in specific 
fuel consumption there is increased load- 
carrying ability for a given thermal load 
on piston, rings, valves and other parts. 

If maximum allowable cylinder-out- 
let temperature is 800 F on engine with 
aftercooler, maximum permissible load 
is 180-psi bmep, Fig. 1. Same engine 
without aftercooling is limited to about 
130-psi bmep. So we can say thermal 
load at 130-psi bmep is same as at 180- 
psi bmep using an aftercooler. 

Aftercoolers on supercharged 4cycle 
gas-diesel and spark-ignited gas engines 
have perhaps a more important func- 
tion than on a diesel. It was quickly 
learned while developing these engines 
that scavenging-air temperature and 
quantity fix maximum load-carrying 
ability before reaching detonation. 

These engines require an air-fuel 
ratio of 17 to 1 on the rich side, 30 to 1 
on the lean. Controls maintain air-fuel 
ratio as near 17 to 1 as possible to avoid 
detonation. If it occurs, it indicates mix- 
ture is too rich for existing conditions. 
Cylinder temperature alone limits max- 
imum load on diesel engines, whereas 
detonation is the limiting factor for gas- 
diesel and spark-ignited gas engines. In 
the latter detonation results from pre- 
ignition or extremely fast burning of 
the gas charge. 

Aftercoolers. Fig. 2 shows effect of 
an aftercooler on a supercharged gas 
diesel and progress made over a 4-year 
period. Fuel consumption indicated for 
the 1946 engine was obtained on the 
prototype of a present-day engine. 

Improvements in 1948 on gas-admis- 
sion and ignition equipment produced 
fuel curve indicated. Curve turn-up 
above 120-psi bmep was, along with det- 
onation, the clue for need for cowler 
air. Effect of an aftercooler is shown 
in 1950 curve. It is considerably flat- 
ter, permitting ratings to 180-psi bmep 
before detonation limits output. 

Using detonation as limit on output, 
aftercooler alone permits rating in- 
creases to 30% over 1948 engines, and 
56144% over 1946. Study of curves in 
Fig. 2 shows that detonation limit of 
180-psi bmep can be raised if more ef- 
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fective means can be found to further 
reduce combustion-air temperature. 

Trying larger aftercoolers shows that 
price and size are prohibitive. Studies 
and tests developed a true conditioner 
for combustion air. It humidifies and 
cools incoming air, allowing ratings to 
200-psi bmep before detonation. 

Fig. 3 shows 1950 fuel curve, along 
with 1952 curve for a unit having a 
conditioner. Although evaporative cool- 
ing was first used solely to reduce 
combustion-air temperature to increase 
specific output, it soon became apparent 
that certain other gains were made on 
atmospheric 2-cycle gas engines and 
supercharged 4-cycle gas and gas-diesel 
engines. 

Besides increasing rating, condition- 
ing system lowers specific fuel consump- 
tion, improves combustion characteris- 
tics by more orderly flame propagation, 
lowers cylinder heat load to increase 
life of rings, pistons, valves and other 
parts, and eliminates deration for high 
ambient temperatures. 

Improving combustion is particularly 
significant because fuel gases with 
higher detonating characteristics than 
natural gases composed largely of meth- 
ane can be burned. 

Locality. Heretofore it has generally 
been considered that evaporative cool- 
ing equipment could be successfully 
used only in semi-arid climates. Analy- 
sis of wet-bulb temperatures on the Gulf 
coast shows they have not exceeded 
84 F. This means that an evaporative 
cooler can cool air to 90 F anywhere 
in the U. S. Standard rating tempera- 
tures of the Diesel Engine Manufactur- 
ers Assn are based on an inlet-air tem- 
perature of 90 F. 

Atmospheric Engine, 4-Cycle. Assume 
two initial conditions, one with 115-F 
dry-bulb (d-b), 65-F wet-bulb (w-b), 
the other with 100-F d-b and 84-F w-b 
for inlet air. Here’s what a conditioning 
system will do for a 4-cycle atmospheric 
engine: 


Case 1 Case 2 
Cooling to within 5 
F of w-b gives en- 
combustion air 
75%rh* 70% rh* 


*Relative humidity 
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Case 1 represents semi-arid condi- 
tions, 2 the Gulf coast. 

Fig. 4 shows system used. It is simply 
an evaporative cooler and humidifying 
unit piped to engine air inlet. Small 
water pump circulates water to spray 
nozzles in cooler. Water consumption 
under average conditions is 0.15 lb per 
hphr. This brings air temperature to 
within 5 F of w-b temperature. 

Pressure-Charged, 2-Cycle. Fig. 5 
shows system for gas engines of this 
type, having a blower to supply scaveng- 
ing air at pressures to 4.5 in. Hg. 
Similar to unit in Fig. 4, pump circu- 
lates 50-100 gpm through fog nozzles in 
the cooler. Water consumption under 
average conditions runs 0.3 lb per hphr. 
Evaporative cooler can reduce air tem- 
perature to within 7 F of ambient w-b. 
Aftercooler on blower discharge is sized 
to lower air temperature to within 15 F 
of cooling medium temperature. Latter 
is a variable depending on prevailing 
conditions. 

Without conditioning, an engine with 
115-F d-b and 65-F w-b air at inlet at 
3000-ft elevation in a semi-arid area 
receives air from blower at 153-F d-b, 
1% rh (approximate). With condition- 
ing equipment, results are: 


115-F d-b 
Initial conditions 4 65-F wb 
( 72-F d-b 
After evaporative cooler + 20% th 
After compressor ig 
After aftercooler; combustion 
air supplied engine 4 pind my 


Further gains are made by adapting 
the same basic system in a slightly dif- 
ferent manner, bringing air through 
compressor and a combined aftercooler- 
evaporative cooler to air-inlet manifold. 
Fig. 7. This system utilizes the after- 
cooler more efficiently than is possible 
with hookup in Fig. 5. Humidifying 
efficiency of evaporative cooler is im- 
proved because it’s used on the dis- 
charge side of compressor instead of 
inlet side. 

With same initial conditions earlier 
assumed, combustion air is supplied 
engine as follows: 


Initial conditions { 115-F d-b 
65-F w-b 

Air from compressor § 153-F d-b 
) 77-F w-b 

Air from aftercooler 95-F d-b 
59-F w-b 

Air from evaporative 

cooler to engine . eee § 66-F d-b 
66% rh 


Gains. Conditioner in Fig. 7 not only 
lowers air temperature to a level 21 F 
below that in Fig. 5; it also raises rh 
26%—from 40 to 66%. Gain is signifi- 

(Continued on page 206) 
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DATA SHEET 


Table of Economical Chimney Sizes 


Based on 68-F atmospheric temperature, chimney-gas specific weight 0.0772 Ib per 
cu ft, elevation 851 ft (29.0 in. Hg) above sea level, friction coefficient 0.018 


~—Gas temperature, 500 F— -————Economical chimney height,— 
Chimney Economical Economical Total in feet 
delivery, chimney-gas chimney dynamic 
Ib gas velocity, diameter ,* draft, Chimney gas temperature 
500 F 


per sec ft per sec ft in. wg 400 F 600 F 


5 17.94 2.90 .25 49 ad 
10 21.13 3.83 -30 59 52 
15 22.86 4.50 35 69 61 
20 24.19 5.05 79 
25 25.25 5.54 88 


30 26.31 5.96 98 
35 27.11 6.34 108 
40 27.78 6.67 118 
45 28.31 7.01 128 
50 29.11 7.30 137 


55 29.64 7.59 147 
60 30.17 7.85 157 
65 30.70 8.11 167 
70 30.97 8.35 177 
75 31.50 8.58 186 


80 31.90 8.81 196 
85 32.29 9.02 206 
90 32.69 9.24 216 
95 33.09 9.44 226 
100 33.49 9.64 236 


110 34.02 10.00 245 
120 34.69 10.37 255 
130 35.29 10.70 265 
140 35.75 11.02 275 
150 36.15 11.33 285 


175 37.34 12.05 294 
200 38.41 12.72 304 
225 39.34 13.33 ‘ 314 280 
250 40.14 13.90 324 289 
275 40.80 14.45 334 297 


300 41.60 14.95 349 306 
325 42.26 15.44 353 315 
350 42.93 15.90 363 324 
375 43.46 16.34 373 332 
400 43.99 16.77 383 341 


“Gas temperature has little effect 
on diameter over wide range By J G MINGLE. Indianapolis, Ind. 
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Pulverizing elements of the New Riley “50”’ Pulverizer evaporates surface moisture so that moisture content 


are faced with tungsten carbide, assuring years of con- of coal does not affect capacity. Foreign materials 
tinuous service, low maintenance and sustained fine- are also rejected in this section and coal is crushed to 
ness without adjustments. The crusher-dryer section fine granular state, without damage to pulverizer. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadeiphia Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Charlotte Atlanta New Orleans St. Louls Kansas City St. Paul Tulso Houston 
Salt Lake City Los Angeles Portiand Seattle 


BOILERS PULVERIZERS BURNERS + STOKERS SUPERHEATERS ECONOMIZERS 
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No capacity reduction with increase in 
moisture. 


Tramp iron, iron pyrites and other foreign 
materials in coal rejected. 


Pulverizing elements faced with tungsten 
carbide. 


Fineness sustained over years of operation. 


Long periods of operation without neces- 
sity of shutdowns. 


Unusually high capacity per unit of space. 


Accepted Engineers 


om 


lutstanding Features 


Low maintenance and power. 


No explosion hazard, travel of coal 
through pulverizer faster than flame 
propagation. 


Quiet vibrationless operation. 
Ease of lighting and regulation. 
High primary air temperatures. 
Thoroughly dependable. 
Negligible cost of lubrication. 


Minimum foundation requirements. 


Ability to carry low loads. 


Flexibility-wide load range. 


Operates without coal, with no noise and 
without wear or damage to parts. 


PUBLIC UTILITIES 


Detroit Edison Co. 

Iowa-Illinois Gas & Electric Co. 

Monongahela Power Co. 

Utah Power & Light Co. 

Hartford Electric Light Co. 

Public Service Co. of Colorado 

Iowa Electric Light & Power Co. 

Northern States Power Co. 

The Potomac Edison Co. 

Superior Water, Light & Power Co 

Western Colorado Power Co. 

South Cerolina Public Service 
Authority 

Corn Belt Power Cooperative 

Central Ohio Light & Power Co 


MUNICIPAL PLANTS 


City of Richmond, Indiana 
City of Holyoke, Mass. 
City of Rochester, Minn. 
City of Owensboro, Ky. 
City of Austin, Minn. 


A survey of your Power Plant by a consulting e:gineer will possibly show ways of making surprisingly large 
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All moving parts on a single horizontal 
shaft with bearings outside of housing. 
No worms or gears. 


INDUSTRIAL COMPANIES 


Carbide & Carbon Chemical Co. 
Goodyear Tire & Rubber Co. 
Western Electric Co. 

General Electric Co. 

Hooker Electrochemical Co. 
North American Aviation 

The Ohio Oil Co. 

National Supply Co. 
Continental Can Co. 

Monsanto Chemical Co. 

St. Croix Paper Co. 

Celanese Corp. of America 
Owens-Corning Fiberglas Co. 
Columbia-Southern Chemical Corp. 
Lawless Bros. Paper Co. 

U. S. Finishing Co. 

Bell Aircraft Co. 

Syracuse University 

U. S. Steel Company 

Riegel Textile Corp. 

White Pine Copper Co. 

Ciba States Ltd. 

Great Lakes Naval Training Station 
Boston Navy Yard 

Ruberoid Co. 

Carrier Corp. 


Primary air fan integral with pulverizer 
separate fan and motor not required. 


Pulverizers 


ENGINEERED BY THE FOLLOW- 
ING CONSULTANTS 


Stone & Webster Engineering Corp. 
Ebasco Services 

Sargent & Lundy 

Ford, Bacon & Davis, Inc. 

Chas. T. Main, Inc. 

Sanderson & Porter . 

United Engineers & Constructors 
Jackson & Moreland 

Bechtel Corporation 

Pioneer Service & Engineering Co. 
Black & Veatch 

Stanley Engineering Co. 

Douglas M. McBean 

Robson & Woese, Inc. 

Francisco & Jacobs 

Burns & McDonald 

Kenneth R. Warrington 

J. V. Edeskuty 

Robert S. Curl & Associates 
Interboro Company 

Lockwood Greene Engincering, Inc. 


| 
savings in your power costs 
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UNPACKED 


FULL PRESSURE 


> ADSCO piston-ring expansion joints can 
be serviced ...in fact, unpacked and re- 
packed ...under full line pressure. There 
is no interruption of service, no down-time 
for repacking, because the job is done un- 
der normal working conditions. 


> Yet this isn’t the only great feature of 
this high-quality joint. Slip is completely 
guided ... split external guide permits 
smaller manholes ... limit stops prevent 
over-travel of slip... polished surface can- 
not be scored because slip is in contact 
with packing only... misalignment is pre- 
vented by both internal and external guid- 
ing. ADSCO piston-ring expansion joints 
are available in a full range of sizes, with 
4", 8", or 12” traverse per slip, for pressures 
to 400 psi and greater and for temperatures 
to 800F and higher. Call an ADSCO rep- 
resentative or write for Bulletin 35-15H. 


EXPANSION 


...and here’s proof 


Last strand of packing being with- 
drawn from stuffing box. 


Close-up ——— shows all pack- 
ing removed. With steam at 240 lbs. 
pressure and with 300° superheat 
there is no trace of steam in t 
empty stuffing box. 


With periodic adjustments of the gland, it 
may never be necessary to repack the stuffing 
box in an ADSCO piston-ring expansion 
joint. However, lack of maintenance may 
make it necessary at some time to do so and 
the job is easy with this ADSCO joint. The 
piston rings hold the line pressure during 
the unpacking and repacking operation. 
With the vent valve open, the vent chamber 
is at atmospheric pressure and, under this 
condition, no steam can enter the stuffing 
box space. Thus complete repacking can be 
done under full line pressure. 


EXPANSION JOINTS 
HEAT EXCHANGERS 
STEAM TRAPS 
STRAINERS 
SEPARATORS 
METERS 


AMERICAN [)ISTRICT STEAM COMPANY, [NC. 


NORTH TONAWANDA, NEW YORK 


Since 1877 
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PLANT OPERATION 
and MAINTENANCE 
rearuany 1953 SECTION 


3-Pronged Approach to 


ELECTRICAL 
MAINTENANCE 


Some 50 scattered buildings form the main plant of Chas 
Pfizer & Co, smack in the heart of busy Brooklyn, N. Y. 
Founded over 100 years ago, a stone’s throw from the 
sleek building shown below, the company is now the 
world’s largest single producer of man’s modern miracle 
drugs, the antibiotics. The same smart management is 
shown engineering-wise in Pfizer’s electrical mainte- 
nance program. That program, built around a nucleus of 
good design and equipment selection, is paying off in the 
form of a sweet-running plant that boasts an enviable 
down-time record. Read through the following six pages 
as a Power editor probes the thinking of their top-level 
engineering staff 


2: ‘Organize Men and Methods,’ W R Townsend, Chief Engr 


A CENTURY of experience backs up maintenance 
plan that provides around-the-clock operation 


TURN PAGE 
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‘Modern On-The-Job Techniques,’ W K Elect E 
3: ern On-The-Job Techniques, rauss, Elect Engr 


MOTOR STOCK ROOM houses some 200 motors for replacements and for new-process 
needs. Explosionproof motor frames are used throughout, increasing flexibility 


ELECTRICAL MAINTENANCE | continued 


Design 
and 
Equipment 
Selection... 


HERE ARE THE HIGHLIGHTS 
ON EQUIPMENT SELECTION 


Class B and H 


starter sizes 


e Explosionproof moors throughout 


e Higher-temperature motor insulation, 


One motor in stock for every 100 of 
same frame and hp size on the job 


e Time-lag fuses across the board 


e Standardizing on a few motor- 


THe mopvest 5000-kw Loap at Pfizer 
is carried by the local utility’s network 
system. Many separate services feed 3- 
phase, 120/208-v to 14 load centers, 
each with a 4000-amp rating. Small 
motors form bulk of the loads. There 
are 3000, ranging from a 14-hp handful 
to a sizable 300-hp job. Since motors 
are at the core of every electrical main- 
tenance program, let’s first study this 
company’s approach to their selection. 

Motor selection is straightforward; 
the explosionproof type is used through- 
out. Costly? First cost, yes. But look a 
little farther. True, many applications 
in the plant could be met with an open 
or splashproof enclosure. But with ex- 
plosionproof frames, ail motors. can be 
used freely in hazardous and other 
areas. Right off, that interchangeability 
feature reduces the number of replace- 
ment types to carry in stock. Also, peri- 
odic maintenance is reduced to cleaning 
motor’s outer frame. Dust, dirt and cor- 
rosive vapors just can’t get in. 


CLASS H insulation for rewinds; Class B 
for new motors; considering H for all 


Class B insulation is specified for all 
new motors. Motor rewinds are done 
with Class H. And here’s why. They’ve 
traced many motor failures to high am- 
bient temperatures. Production depart- 
ment is continually reaching for higher 
temperatures. Class H gives that extra 
measure of temperature protection 
where process temperatures are sud- 
denly upped. Right now Class H for all 
new motors is being considered. 

Motor stock tally hovers around 200, 
ranging from 4 to 25 hp. This gives a 
comfortable replacement margin for 
about 90% of the motor types in the 
plant. There are no replacements for 
noncritical special motors . . . but an 
overnight rewind service is available. 
Stock motors serve a twofold purpose: 
emergency replacement and a ready 
supply for new process that must be 
built on short order. Process changes in 
the chemical industry generally can’t 
wait for drawnout motor deliveries. 
Hence the stocking of the most-often 


SAFETY ENGINEER A P Osti shows Elect Engr W Krauss protective visor to be used 


by all electricians and production men working near ultraviolet-ray sterile lamps 
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PLASTIC-WRAPPED flex conduit to end 
conduit at each motor; wire is RH or TW 


used motors. Pfizer has found it best to 
keep one motor in stock for every 100 of 
the same hp and frame size on the job. 

Motor starters, too, are on short-notice 
call. To do this, and yet meet all Code 
requirements, the hub of the motor- 
starter stock is NEMA sizes 1, 4 and 7. 
Where possible, starter needs are met 
with one of these basic three. Reducing 
the number of types carried and in- 
stalled simplifies later trouble-shooting. 

Time-lag fuses are used throughout 
the plant for all fuse needs. Result: 
Motors are fused close to their normal 
full-load rating. And the time lags take 
the harmless momentary overloads while 
popping on sustained overloads and 
shorts. 

Circuit wiring is done in galvanized 
conduit. No. 12 is the smallest branch- 
circuit wire size. Type RH is used 
everywhere except in damp locations. 
Then it’s type TW. But TW is never 
used underground in hazardous loca- 
tions. Reason is that solvents may find 


MOTOR CENTERS are set off in separate room and held at slight 
positive air pressure both as safety and maintenance measure 


THESE THREE STARIERS are hub ot starter-standardization plan. They're NEMA sizes 
1, 4, 7. Time-lag fuses only are used in all fuse cutouts throughout the plont 


their way into conduit and literally dis- 
solve the TW insulation. 

Plastic-encased, flexible conduit is be- 
ing adopted for terminating conduit 
runs at motor terminals. Teamed with 
the explosionproof motor, combination 
forms a watertight maintenance-free in- 
stallation. 

Safety department at Pfizer’s is round- 
ing out four years of accident cutting 
under direction of Aldo P Osti, safety 
engineer. Safety is considered right at 
the equipment design and selection 
stage. Each set of plans for a new proj- 
ect is studied by the safety department. 
This department initiated the adoption 
of safety visor, shown in photo on facing 
page. Electricians and production folk 
use this visor when working around the 
many ultra-violet (UV) lamps in the 
plant. 

Installation methods are standardized 
where practical. Typical are the motor 
control centers shown below. They are 
laid out in neat rows in an isolated 


motor-control room. That means they 
are out of the reach of corrosive, and 
possibly explosive, vapors. And it also 
means reduced cost since there’s no need 
for explosionproof enclosures. Wiring 
trough above starter bank eases instal- 
lation of more starters when needed. 

Control centers are pressurized with 
a slight positive pressure of clean air— 
just enough to keep dust and vapors 
from seeping in. 

Motor starters are selected with one 
eye on their locking provision. Where a 
man is to work on any machine it is 
first shut down and padlocked. The pad- 
locking program includes equipment 
driven by an electric motor, steam tur- 
bine, steam or gas engine or compart- 
ments containing electrical equipment. 
Key-type bicycle locks are used. 

The electrical maintenance family in 
the Brooklyn plant consists of about 40 
men. Each of the other three plants has 
its own maintenance setup under super- 
vision of plant engineer. 


More on nexf page 


LOCKABLE STARTERS specified—ones that will handle several 
padlocks at once. All switches locked open before work starts 
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ELECTRICAL MAINTENANCE | continued 


SPOT MAINTENANCE AREAS are geared for fast trouble-shooting on production units 
in their zones. Spot-shops save travel time, going to and from main maintenance shop 


Men and 
Methods... 


PRACTICAL FIELD-TESTED IDEAS 
FOR YOUR PLANT 


e Spot-shop maintenance areas 
close to heart of load 


e Equip these shops with re- 


the-job service 


placement parts, tools and 
instruments for efficient on- 


Maintenance work is handled by a 
main shop plus spot-shops. Main shop 
does equipment overhaul and repair. 
Spot-shops handle front-line trouble- 
shooting. There are two at present. 
Spot-shops are designed to avoid having 
an electrician travel to an outlying 
building answering a service call. Pro- 
duction time became too valuable. Each 
spot shop is staffed by a man who be- 
comes well acquainted with the equip- 
ment in his area. Trouble calls in these 
areas are made direct to him. No time 
wasted with written orders—speed is 
important. 

When a trouble call is received a 
“guesstimate” is made on parts needed, 
tools and instruments. Trick is to avoid, 
if possible, a trip back to shop. These 
spot-shops are located in the load cen- 
ters of critical production areas. 


REACTION KETTLE is typical of those 
units powered by Class 1, Group D motors 


Among the parts carried in spot-shops 
are fuses, replacement coils for mag- 
netic starters, contacts, thermal-trips, 
tubes and specialized replacement parts 
for electronic equipment. Instruments 
kept on hand are an ohmmeter, meg- 
ohmmeter, voltmeter and ammeter. 

To cut down-time, quick-type discon- 
nects are used on motors, solenoid 
valves, etc, on critical machines. 

Blueprint searching is aggravating 
and a time waster when a machine is in 
trouble. If prints are back in the office 
file, they offer little help to the man 
shooting trouble. Here the problem’ is 
neatly sidestepped by framing the blue- 
prints right alongside machine. In most 
cases the print is a 2-section drawing 
showing the wiring and _ schematic 
hookup. The schematic helps put finger 
on the trouble area . . . fast. 


e Train spot-shop men 


speedy trouble-shooting 


e Dig blueprints from files and 
frame alongside machines 
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Director of Engineering 
Chief Engineer 
WR Townsend 
Electrical Engineer 
W Krouss 
Connecticut New York | Indiana | | New Jersey 
Electrical Electrical Electrical Instrument Electricol 
design construction 4 maintenance repairs stockrooms 


Elevator 
maintenance 


CHAIN OF COMMAND recches out to include all four plants. Note that all electrical 
design, construction, maintenance are funneled through plant's electrical engineer 
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Trouble call made directly to electrician in spot-shop by Telephoned symptoms, plus good knowledge of machines in 
production foreman. Job sped by sidestepping paper work area, mean proper tools and parts will be carried to job 


Here’s the machine in trouble. Smooth flow of antibiotics After checking symptoms, first stop is at blueprint framed 
stops; operators are at standstill till machine is repaired alongside machine. Print combines wiring and schematic 


Disconnect-plugs ease removal of faulty motor. New motor- Main maintenance shop handles some repairs. But rewinds 
pump unit swung in place, plugged in, then back in service go to an outside shop, geared for 24-hr emergency service 
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EVERY 4000 HR fluorescent lamps are replaced, fixtures cleaned. This group- 
replacement plan has cut lamp trouble calls, plus holding the lighting levels high 


ELECTRICAL MAINTENANCE continued 


...o-Adopting 
Modern 
Maintenance 
Techniques 


INSULATION-RESISTANCE measurements taken yearly on all 
motors. One megohm is used as a passable, minimum safe value 


The how-to side of electrical mainte- 
nance gets careful study here. For in- 
stance, let’s consider lighting. 

Lamp replacement is handled on a 
group rather than an individual basis. 
All fluorescent lamps are replaced after 
4000 hr of operation. This is in sharp 
contrast to the old-fashioned method of 
replacing burnouts only. 

As has been proven in other plants 
throughout the country, it’s false econ- 
omy to try stretching the last spark of 
life from fluorescent lamps. They dark- 
en at the ends, cutting lamp output, and 
are limping into the burnout zone after 
4000 hr. And consider the time lost on 
stretching ladders alongside production 
machines every time a lamp burns out. 

What about the lamps removed after 
4000 hr? Well about 10% are kept. 
This is a round figure. Actually, the 
number will vary since the test is 
amount of blackening at the tube’s ends. 
Then these 10% handle individual re- 
placements when necessary. Some new 


Safety Is Keynote... 


LAMP CLIPS snapped into place at both 
ends of lamp prevent them slipping out 


lamps in every batch are bound to fail 
under the 4000-hr mark. 

Fixture cleaning in most parts of the 
plant comes only when lamps are re- 
placed. Other industries, where dirty 
atmospheres are the rule, need a more 
frequent cleaning schedule. Incandes- 
cent lamps are replaced only after burn- 
out. Pfizer has been using the group 
replacement plan for over two years 
and is sold on it. 

Then as a safety measure, all fluores- 
cent lamps are locked into position to 
prevent accidental falling. A simple, 
2-piece, fiber locking device is used at 
both ends of each lamp. Burn-outs are 
broken safely in a water trough made 
right in the plant. Cover has three lamp- 
crushing fins on its under side. By clos- 
ing the cover with lamps inside, they’re 
smashed in the water-filled tray. Then 
they are dumped into a drum and carted 
out. 

Battery trucks are maintained elec- 
trical-wise by the electrical maintenance 


FORK BATTERY TRUCKS get noon-hour booster plus night 
charge. Average life for these batteries is seven to eight years 
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..0f the Modern Well-Planned Plant E 


LAMPS ARE SMASHED under water as safety measure. Removable tray is lifted out 
when full and emptied into a drum. Patented lamp crushers are also on the market 


department. Batteries in fork trucks and 
similar rigs are normally charged at 
night. But, in addition, they are brought 
into the battery-charging station at noon 
each working day for a lunch-hour 
“snack” charge that carries them 
through till 5 pm. The electrical depart- 
ment handles replacement of batteries 
just as they would other electrical de- 
vices. 

All batteries are constantly rotated. 
The cycle is tough service, light service, 
then to the spare rack for trickle charg- 
ing. Cycle is then repeated. They spend 
about four months in each service be- 
fore shifting. Life of the average battery 
falls between seven and eight years. 

Motor maintenance is cut considerably 
since only explosionproof motors are 
used. Actually, there’s no need to take 
off the motor’s end bells for routine 
maintenance since the unit is totally en- 
closed. End shields covering the fan 
are removed annually or oftener for 
cleaning. Both fan and ducts are 


cleaned. Every motor is reached month- 
ly for a lubrication check. The lubrica- 
tion man is trained to spot such troubles 
as overheating, leaking bearings, etc. 

Each motor has its insulation resist- 
ance checked yearly with a megohm- 
meter. Record is kept on an individual 
record card. These data are plotted on 
reverse side of card and if there’s a 
steady drop in insulation resistance 
with time, the mcetor is taken out of 
service. Once a year is often enough 
because all motors are totally enclosed. 

Insulation-resistance measurements 
are made right at the motor starter. The 
switch is pulled and a megohmmeter 
connected between load-line and ground. 
This procedure means both motor wind- 
ing and wiring from starter to motor are 
included in check. Infrared lamps are 
the first line of defense where a low 
reading is spotted. Lamps are hooked 
up and motor baked right on the job. If 
insulation resistance stays low, motor is 
removed to the shop. One megohm is 


CONSTRUCTION RIG gives advantages of a true shop on wheels. It’s pulled on job 
fully equipped with electric hammer, 


electric drill, conduit tools, fittings, etc 


lectrical Maintenance Program 


SAFETY BELT: worn by all electricians 
climbing straight ladders 10 or more ft 


considered an acceptable minimum. But 
the rate of change is more important 
than the exact resistance. No high-volt- 
age tests are made on plant equipment. 

Safety is stressed to each electrician. 
For instance, every man going up a 
straight ladder over 10 ft in height 
must wear a safety belt. In addition, 
another man must be on hand to hold 
the ladder. All straight ladders must 
have safety anti-slip shoes to prevent 
slipping. 

The electrical department is well 
equipped to handle construction along 
with maintenance. Glance at the rig 
shown below. This is a small shop on 
wheels that can be rolled right to the 
job. It was designed and built right in 
the plant. 

Each rig is equipped with standard 
equipment such as an electric hammer, 
electric drill, conduit hickeys, wire-pull- 
ing snakes, etc. The rig is made of 16- 
gage steel around a framework of 1-in. 
angle iron. 


SOME HOW-TO TIPS WORTH 
JOTTING ON YOUR PAD 
e Replace fluorescent lamps on group 


replacement basis rather than a 
single burn-out plan 


e Use safety clips on lamp ends to 
prevent accidental falling 


e Make periodic insulation-resistance 
check on all motors 


e Remember, “if you are doing it 
right, you are doing it safe” 


POWER 


5 
tbe! 
Wie 
wie 
é 
¢ 
f 
ods 
a 
EN 
ae 
; 


Clinic of 


THE cHIPs are down a good 
plant operator realizes what he knows 
will do more to solve any problem he’s 
got than guesswork. That’s the theory 
behind the 25-man Special Smoke and 
Air-Pollution Committee of Louisville 
No. 1, National Assn of Power Engi- 
neers, shown in top photo. They put 
know-how to work correcting air-pollu- 
tion problems in power plants. 


Apply 


How do they know what plants are 
violators? How does the local enforce- 
ment agency feel about it? Both ques- 
tions have the same answer. The special 
Committee and Louisville’s chief engi- 
neer of the City-County Air Pollution 
Control Commission, Ralph W Bourne, 
right in photo, work hand in glove. 

Right from the start the Committee 


To Solve 


The troubled management of a smok- 
ing plant is more than anxious to co- 
operate once it has called in the NAPE. 
So when the picked Committee repre- 
sentatives (or task-force, as they are 
frequently called) show up at the plant, 
bottom two photos, they’re given a pret- 
ty free hand. In fact, they sometimes 


Stubborn 


Everything, though, isn’t sweetness 
and light. Once in awhile the task 
force runs into a plan® that’s just hope- 
less. The Committee had to tell one of 
Louisville’s largest manufacturers: “Our 
collective conclusion is that the proper 
approach to your plant problem is to 
retain a reliable, consulting engineer to 
draft plans and specifications for a more 
modern plant. But because of the time 
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Power Engineers... 


In 1946, when Louisville put through 
an air-pollution ordinance that made 
sense to equipment manufacturers, in- 
dustry and plant operators, NAPE there 
voted to pool its resources and help 
make the program work. Their method 
—a committee of qualified plant opera- 
tors drawn from their membership to 
give on-the-spot technical assistance 
“for free.” They usually get results. 


For a typical case of a smoke viola- 
tor, R W Cooper, power-plant super- 
intendent at Bernheim Distilling Co and 
NAPE Committee chairman, assigns a 
task force of three to four engineers 
from his volunteer group, top photo. 
Usually they’re hand picked for the in- 
dustry involved. They go out on the 
job, look it over, note conditions, oper- 
ating practices, then report back. 


Know-How... 


offered its assistance to the Control Com- 
mission. That body had the vision to 
recognize a good thing when they saw 
it. Never in the almost three years of 
the Committee’s existence has there 
been any clash on recommendations, or 
any question on procedure. A record 
like that bespeaks intelligent adminis- 
tration on the part of the Control Com- 


mission and a clear understanding of 
the volunteer Committee’s limitations 
and functions. By now the Committee 
is considered a valuable community aid 
to closer air-pollution control. There is 
no question that it is appreciated. 
This Committee sticks to power 
plants, draws its information on offend- 
ers from the office of the Control Com- 


Their City’s... 


are in danger of being overwhelmed 
with help. 

The men making up this task force 
have been hand picked for their special- 
ized knowledge of the manufacturer’s 
problems in addition to their under- 
standing of combustion and power boil- 
ers. Many times the power superintend- 


ent of the offending plant’s biggest 
competitor is a member of the task 
force. His knowledge of production 
needs may suggest ways of staggering 
boiler loads so overloading causes can 
be reduced or corrected entirely. 

One plant manager wrote back to the 
NAPE, “We are proceeding with the 


The full committee pulls the task- 
force report apart. (Editor’s Note: This 
can be a lively session.) Then they dis- 
cuss possible solutions, draft a set of 
recommendations which they forward to 
the management of the smoking plant. 
These recommendations usually get the 
plant out of trouble, often go beyond 
that and indicate ways of making sav- 
ings, reducing operating problems. 


mission. Then the Committee secretary, 
Harry Lane, a combustion engineer, 
(left in photo, left), gets off a letter 
to the plant managers acquainting them 
with the work of. the Committee, and 
volunteering help at no cost. The letter 
is kept factual, points out that the plant 
and the Committee’s findings are kept 
confidential. 


changes mentioned during your visit 
and hope to completely correct our oc- 
casional smoke emittance. Our load has 
been equalized as much as possible with 
the present production and has the co- 
operation of our production department. 
Thank you very much for your assist- 
ance. It was very worthwhile.” 


Air-Pollution Problems 


involved we recommend these stopgap 
measures. (1) Install overfire air. (2) 
Establish automatic draft regulator. (3) 
Provide closer boiler supervision.” 

In another plant contemplating mod- 
ernization the Committee advised: “We 
concur with your anticipated modern- 
ization plan, but unless this work gets 
under way immediately you have no 
alternative except to improve your pres- 
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ent equipment and install auxiliaries. 
Grate lengths should be extended about 
18 in. to lower burning rates; bridge 
walls should be relocated to improve 
furnace volume; air jets should be prop- 
erly located. Further, your céal storage 
is exposed to weather and your fuel 
suffers from a resulting excessive mois- 
ture that upsets uniform feeding.” 
Strong talk? Yes, but it draws an- 
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swers like this: “The recommendations 
contained in your letter were very prac- 
tical and straightforward. We are in 
full accord with them. As you pointed 
out, we need a general modernization 
and have been making primary studies 
toward that end for the past few months. 
Incidentally, the overfire air jets you 
recommended have taken care of much 
of our immediate problem,” 
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OPERATORS’ 
NOTEBOOK 


External 
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ROTARY feed pump in this tannery plant 
pinch-hits for old reciprocating duplex 


7 
af Fa: 


SCREW PUMP has one power rotor and two idlers. Liquid from 
suction enters at rotor’s ends, is trapped by meshing screws 
and carried along between threads to discharge. Pump works 
against pressure of 1000 psi while handling oil at 7000-rpm 


SEPARATE-BEARINGS pump is for abrasive liquids. Helical 
gears don’t build up pressure at teeth ends as spur gear, so 
holes needn’t be drilled. Outside bearings prevent abrasive wear 
by liquid. Watch shaft deflection by not overloading pump 
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LOBE PUMP is form of gear type, must 
have gears to drive each shaft, or lobes 
would slip. Liquid travels around lobes 
and casing. No valves needed in pump 


INTERNAL GEAR has stationary crescent 
to prevent losing liquid back into low 
side. Liquid from suction fills spaces 
between the gear teeth as they unmesh 


Rubber 


SINGLE-SCREW pump has one screw turning in double-threaded 
helix. Rotor is metal while helix is hard or soft rubber, de- 
pending on service. Softer helix bears against rotor, doing 
away with clearance. Use either end of the pump for suction 


Stub shatt-._ 


“Universal- 
jou rotor 


UNIVERSAL-JOINT pump has two shafts connected in casing 
at angle through universal joint. Joint is spherical and, while 
revolving, pumps because of closing and opening action of 
joint. Spherical parts fit snugly, preventing liquid slipping back 
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GEAR TYPE shown is simplest rotary pump. Liquid is moved 
between gear teeth and casing. Meshing teeth act as valve, 
preventing liquid sliding back to low side. Trouble is high 
pressure builds up from liquid trapped between ends of the 


By STEVE ELONKA Associate Editor 


meshing teeth. Bhat forces gears apart against casing, second 
sketch. Solution is drilling holes in idler gear, third sketch. 
Then machine slot in the pin so pressure can escape to high 
side. Helical gears do not need this change as oil is not trapped 


SLIDING-VANE—throws vanes against SWINGING VANE is much like sliding SHUTTLE-BLOCK pump has sliding block 


casing bore. Vanes move out from off- 
center rotor, sealing casing bore, and 
prevent slippage while pumping liquid 


vane but vanes are hinged, and offer less 
friction. Vane is sturdier; so chance of 
damage is less if the discharge is closed 


in rotor slot. Hole in block fits over off- 
center stationary pin fastened to pump 
cover, which slides block in the rotor 


Rotary and Reciprocating Pumps Are Positive Displacement 


> Mosr piants have rotary pumps of one kind or another. 
These sturdy work horses move oil, water, chemicals and 
many other liquids. Because they are compact and do their 
work so well, tendency is to forget all about them until they 
start giving real trouble. A quick look at the insides of the 
more popular rotary-pump types will help you understand 
them. 

Principle. Because outside of these pumps resembles the 
centrifugal type, that’s what many people take them for. 
But they are next in line to reciprocating pumps because 
both are positive-displacement pumps. The water is not 
“thrown,” as by a centrifugal pump, but actually trapped and 
pushed around in a closed space as in a plunger-type pump. 
Rotary type combines constant-discharge characteristic of 
centrifugal with positive-discharge feature of reciprocating. 
Only difference from reciprocating is that discharge pulsates 
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with piston; while rotary’s discharge is constant. And, of 
course, one rotates while the other reciprocates. 

Construction. Casing of all rotary pumps is fixed, or sta- 
tionary. But insides have tightly fitted gears, vanes, pistons, 
cams, segments or screws, depending on design. Working 
parts of most common types shown have two external spur 
gears; two spiral gears; two herringbone gears; external- 
internal gears; screws, swinging-vane, 2-lobe, 3-lobe or cam 
types; special lobe type; guided-vane types, cam and piston; 
rotary piston; and universal joint. 

Maintenance. Packing trouble is cut down to minimum 
where only low pressure or suction end of pump has pack- 
ing gland. 

For best results, don’t wait until these pumps lose much 
of their capacity from slippage. Inspect insides at set inter- 
vals and check up on clearances that allow liquid to slip. 
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FIRE TRIANGLE helps you understand 
what is needed for a system explosion 


Poor care and wrong lube oil 
can lead to air-compressor 
fires or explosions. Here are 
test results that point up good 
ways to avoid trouble in your 


compressors and air receivers 


By G | TEASLEY, Lubrication Engineer 
Carbide & Carbon Chemicals Company 
and 
B N DUNHAM, Technical Consultant 

Sun Oil Company 


Fires AND EXPLOSIONS in com- 
pressed-air systems are rare but can 
be damaging and fatal. Plenty of 
reasons are given for fire and explosion 
causes. But engineers agree on only one. 
It is carbon formation in system. 

Fire Triangle. You've probably 
heard of this when talking about boilers 
and furnaces. It’s also a help when 
you study plant air systems. 

First side of triangle, above, shows 
air supplying oxygen, second the lube 
oil that becomes fuel in a fire or ex- 
plosion. Third shows temperature rise 
(heat) during air compression. 

Fires occur in compressor discharge 
ports, piping, intercoolers, aftercoolers 
and receivers. Since we can’t remove 
oxygen from air we’re compressing, we 
must study fuel and heat sides of our 
triangle. 

Trouble Forms. Fuel for fires and 
explosions may be one of the following: 
1. Vapor from lube oil. More vapor 
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EXCESSIVE 


HIGH TEMPERATURE a 


carbon buildup found in the 
valve ports of an industrial compressor 


nd paraffinic-base 
oil caused these carbon deposits on valves 


DISCHARGE-VALVE cover h 
carbon deposits that can lead to troubles 


Top Care and Right Lube Oil Chase 


is formed at high discharge tempera- 
tures than at low. Vapor-air mixture 
may be ignited by hot carbon or metal. 

2. Liquid oil discharged from com- 
pressor cylinders is a dangerous fuel 
at high temperature. For this reason it’s 
important that you drain intercoolers, 
aftercoolers and traps often. 

3. Carbon that forms on inside walls 
of discharge ports and pipes is another 
fuel form. It’s also found in grain-like 
particles in low-velocity piping. It may 
absorb oxygen, heat spontaneously, ig- 
nite. 

Dust in Intake. Particles of coal, 
grain, rust, dirt and other impurities 
entering intake absorb oil vapors and 
liquid oil. They may even speed the 
reaction between oil and oxygen, lead- 
ing to a fire or explosion. So no matter 
where dust comes from, clean your sys- 
tem regularly. Don’t allow compressors 
in continuous use to run more than a 
year without cleaning. 
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Fuel Side. Forget lube-oil flash point 
when thinking of explosions. Gases from 
vaporization or breakdown of lube oil 
in air system can cause explosions. But 
for an explosion, you must have just 
the right amount of oil mixed with the 
right amount of air at the right tem- 
perature. 

Temperature needed for an explo- 
sion (called autogenous temperature) is 
high compared with that from air 
compression. Table, p 119, shows it is 
above 600 F for oils with a viscosity of 
300 ssu at 100 F. Heavier oils ignite at 
higher temperature. 

Use thermometers in your air system 
so you can always check air tempera- 
ture. Then there’s little danger of ex- 
cessive temperatures catching you un- 
awares. 

Liquid Oil. Too much oil in air sys- 
tem makes carbon build-up rapid, espe- 
cially at higher temperatures. Rings and 
discharge valves carbonize and you 
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HEAVY DEPOSIT in discharge pipe of air 4a 
compressor using paraffinic-base lube oil q 7 


Type of Oil Used Affects Carbon Deposits 


PARAFFINIC-BASE lube oil is used in this 
compressor. Note carbon build-up in pipe 


NAPHTHENIC-BASE oil used in nearby air 
compressor keeps the pipe free and clean 


Comparison of Lube Oils for Cylinder Lubrication 


Flash 
Gravity point, F 
22.5 350 
29.5 430 


Oil type 
Naphthenic base 
Paraffinic base 


Conradson 
carbon residue 
0.02 
0.02 


Naphthenic base 
Paraffinic base 


Soft, fluffy 
Hard, brittle 


Physical Characteristics —_____-— - — 
Fire ————Viscosity 
point, F 
400 300 
480 300 


—— Amount and Type of Carbon Formation --— — 
Type carbon 
formed on burning Ash, % 


Viscosity 
ssu @ 210 F index 
47.5 30 
52.0 90 


ssu @ 100 F 


% Carbon formation Autogenous 
thin film plate, 400 F temp, F 


0 VW 625 
0 26 630 


Air-Compressor Fires 


need frequent shutdowns for cleaning. 

Oil discharged from compressor col- 
lects in low spots in aftercooler and 
piping. Here it catches contaminants in 
discharged air. High air temperatures 
may also vaporize it. Best way to re- 
duce amount of oil in system is to feed 
cylinders at rate compressor manufac- 
turer recommends. Give him complete 
data on your plant before asking for 
best feed rate. 

Carbon deposits probably cause most 
compressor fires and explosions. Carbon 
particles get red hot when temperature 
is too high. Oxygen is attracted to the 
carbon, even at ordinary temperatures. 
During decomposition of a carbon-oxy- 
gen bond (called a complex), heat is 
given off. This raises compressor oper- 
ating temperature, and if carbon ig- 
nites you may have an explosion. You 
can easily see why it’s so important to 
keep compressor operating temperature 
at right level at all times. 
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Keep carbon deposits as low as pos- 
sible. One way to reduce deposits is by 
using right lube oil for the compressor. 
Table shows the differences between a 
naphthenic and a paraffinic oil at same 
viscosity. 

Though a paraffinic oil may have 
same carbon residue as a naphthenic 
oil it tends to form a hard, tenacious, 
brittle-type carbon when burned. This 
explains why there is rapid build-up of 
hard carbon on valves when using most 
paraffinic oils. The higher the oil vis- 
cosity, the more carbon formed. 

When naphthenic oils burn they 
form a soft, fluffy carbon much like 
lampblack. It is easily removed from 
valves. Discharge air pressure can blow 
carbon off valves during operation. So 
you don’t have to shut down for clean- 
ing except at long intervals. 

Remember, a major cause of air-re- 
ceiver fires is carbon formation. Best 
way to avoid this is to use an oil having 
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the least tendency to form carbon. Be 
sure to use the lightest viscosity oil that 
does a good job in compressor cylinders. 

Heat Side. Reduce heat in cylinder 
by using a compressor with enough 
stages for compression ratio desired. 
Large compressors need more stages for 
the same compression ratio than do 
small ones. With stages properly se- 
lected for capacity, operating tempera- 
tures are safe. 

When compressor is right size for 
plant, all the operator need do is keep 
overloads down, use correct lubricants 
and see that cooling-water flow is suffi- 
cient at all times. Maintenance men 
must keep valves, piston rings and cyl- 
inder liners in good condition. Water 
jackets, air filters and pipes need peri- 
odic cleaning for removal of deposits 
formed during operation. 

High Temperatures. Carbon forms 
quicker at high temperatures than at 
low. Runaway temperatures are caused 
by leaky or broken valves, broken or 
stuck rings, clogged water jackets, 
water failure or air-piping restrictions. 
When this happens fuel is produced 
rapidly, and you may have a fire or an 
explosion. Heat forms the fuel and sup- 
plies means for ignition. 

Along with fire and explosion haz- 
ards we have danger from carbon mon- 
oxide gas formed by reaction of the 
deposits. Avoid breathing this because 
it can be fatal if too little oxygen is 
present. 

Maintenance. Here are five good tips 
on how to reduce fire explosion hazards 
in compressed-air systems: 

1. Keep the aftercooler under or as 
close to the high-pressure cylinder as 
possible. Oil then flows downhill. More 
fires occur in risers and horizontal pipes 
because deposits are thicker. Use 
enough flanged sections in discharge to 
clean pipes easily. 

2. Clean deposits from discharge pipe 
at least once a year. Use welding torch 
to burn carbon off pipe. Burn in a safe 
place. 

3. Use naphthenic-base lube oils for 
compressor cylinders. Less carbon is 
formed and it is soft, fluffy. Blow it into 
oil trap for removal. 

4. Check compressor regularly to see 
that temperatures and pressures are nor- 
mal, Check cooling-water flow through 
jackets, intercooler and aftercooler at 
least once an hour. 

5. Always keep suction and discharge 
valves in good condition because these 
are the first to cause trouble that in- 
creases air pressure and temperature. 
Check piston rings regularly; replace 
when there is excessive leakage. Rebore 
badly out-of-round cylinders. Inspect 
discharge valve ports, remove carbon 
deposits that have formed in them. 
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MECHANICAL POWER TRANSMISSION 


the bearing inner race. 


Note ease of maintenance with split-hous- 


ing design. Here are some practical tips 


on use of ... 


® It’s Nor PRACTICAL on long, stand- 
ard shafting to use bearings with in- 
terference fits. Adapter-sleeve types are 
generally your best bet. Many indus- 
tries, particularly paper mills, still use 
relatively long shafting. Where adapter- 
type mounting is adopted, regular com- 
mercial grades of cold-finished shafting 
may be used without machining. Fric- 
tion developed by the press fit of bear- 
ing against adapter sleeve is enough to 
prevent sleeve moving along shaft once 
adapter and bearing are set in position. 

Applications. Like everything else, 
pillow blocks come in various sizes with 
different load-carrying capacities. A 
range of ball or roller bearings are 
available to fit the same size pillow- 
block housing. In general, adapter- 
type units are used on horizontal appli- 
cations. They may be applied on vertical 
shafting, but heavy thrust loads can 
present an additional problem—pos- 
sible shifting of the sleeve adapter. 

Adapter-type pillow blocks usually 
come in two basic types: free and held. 
Free type allows some movement of 
shaft and bearing within housing. Held 
type prevents lateral movement of shaft 
or bearing. Let’s ‘ook at a typical ap- 
plication, say in a paper mill. 

The transmission problem concerns 
the bearings and their supports for a 
long shaft, connecting driving unit to 
driven machine. A little  slide-rule 


Sleeve-type adapters for pillow-block bear- 
ings ease the assembly job on long 
‘shafting. The tapered threaded sleeve is 
clamped against the shaft by pressure from 


PILLOW BLOCKS with ball or roller bearings find wide use in | 


Photos, courtesy of SKF 


main or counter shafting. A power saving can often be shown 


work, plus checking recommendations 
in bearing manufacturers’ catalogs, 
shows there is need for two pillow 
blocks of a certain size and load-carry- 
ing ability. 

If two or more lengths of shafting are 
used they should be connected by 
flexible couplings. One free- and one 
held-type bearing assembly should be 
used. Install the held type at one 
end and the free unit at the other end. 
The free type allows limited axial move- 
ment needed for normal expansion and 
contraction of shaft. The held unit pre- 
vents axial shaft movement, thereby 
stabilizing the shaft. If two held bear- 
ings were used on the one rigid length 
of shaft, it might cause premature bear- 
ing failure from opposed axial loading. 

And where driving unit sets in the 
middle, with shafts extending out both 
sides, the same general thinking holds: 
Use flexible couplings on stub shafts 
of driver connecting to main shafts. 
Then use one free-type pillow block 
and one held-type unit on the inter- 
mediate shaft. 

Assembly steps for typical adapter- 
type pillow block bearing appear on 
facing page. And here are a few adti- 
tional thoughts to keep in mind. Don’t 
expose hearings to dirt or moisture or 
remove slushing compound. This com- 
pound is a bearing protector and 
lubricant. After cleaning the shaft, 
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with ball or roller types where starts and stops are frequent 


Pillow Blocks for Long Shafting 


assemble the bearing unit as shown. 

When assembling, don’t use wood; 
use a soft-metal drift pin. A hard pin 
may send off metal chips that find their 
way into the bearing itself. Likewise 
for a wood drift. 

Lubrication. Grease lubrication is 
generally satisfactory for moderate 
speeds. Check with bearing manufac- 
turer on just what are moderate speeds 
for his bearings. Since grease is es- 
sentially a solid, it lodges around shaft 
openings or in the seals, actually help- 
ing keep out dirt. 

A good grade of soda-soap grease 
generally suffices. Naturally the grease 
shouldn’t contain any chemical im- 
purity, free acid, free alkali, dirt, rust. 
Do not completely fill the housing with 
grease. This only causes bearing tem- 
perature to zoom. Hold grease content 
to between 1/3 and % bearing hous- 
ing capacity. Have grease supplier tie 
down exact grease type to use. 

Time between regreasing hinges on 
operating conditions, and grease used. 
Usually it’s best to remove all old 
grease at least once a year. 

Use oil for higher speed applications. 
Hold oil level on a line with center of 
lowermost ball or roller when bearing 
is stationary. A straight mineral oil 
is generally satisfactory. Oil viscosity 
at operating temperature should be at 
least 70 ssu for proper lubrication. 


POWER 


a 
\ 
= 
3 
| 
| 
4 
- 
‘4 
: 


First slide the inner triple seal Then position adapter sleeve, threads Mount bearing on the tapered adapter 
along the shaft to about the final outboard as shown. Move to approxi- sleeve, starting with the large bore 
position. Seal slides easily on shaft mate center line with respect to bearing of the inner race matching adapter taper 


Mount lockwasher on adapter sleeve, Tighten locknut until bearing moves Slide outer triple seal on the shaft. 
inner prong of lockwasher toward face up snug on adapter, and gives tight Locate both inner and outer seals to 
of bearing. Slip prong into adapter slot fit on shaft. Bend prong into the slot match labyrinths in pillow-back housing 


Drop the bearing assembly into lower 8 Install the stabilizing ring for held Final step is installation of upper 


half of housing. Carefully match the type bearing only. Ring prevents any half of housing. Take up snug to keep 
grooves of both seals with labyrinths axial movement of the bearing and shaft dirt from getting into bearing proper 
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DUCTILE-IRON piston ring for a diesel engine is easily twisted without snapping 
into two parts. Cast-iron rings will break when they are twisted this far apart 


DIESEL-ENGINE cylinder head of ductile 
iron has high fatigue, heat resistance 


Li 


PISTONS for diesel engines can be made 
of ductile iron. Wearing quality is good 


Ductile Iron, a New Design Material, 


Only three years old, this new iron is already proving its worth 


in many diesel-engine and pump parts. Here’s a quick look at 


ductile properties, its many uses in the power plant and industry 


® THE HIGH-BROW NAME for ductile 
iron is spheroidal graphite iron. Some 
call it nodular iron. But if you’re a 
plant operator, all you need say is duc- 
tile iron, and everyone from purchasing 
agent to design engineer will under- 
stand you. 

What Is It? Ductile iron contains a 
small amount of magnesium which elim- 
inates flake graphite, the weakening 
agent in ordinary cast iron. 

Ductile iron is a new iron. Unlike 
ardinary cast iron it isn’t brittle: you 
can bend and twist it like the piston 
ring photographed above. Cast-iron 
ring bent like the one shown snaps, 
breaking into two parts. Greater duc- 
tility leads to better performance. 
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Can You Use It? You sure can. Duc- 
tile is readily available at moderate cost. 
Its strength is several times greater than 
ordinary cast iron; it is more ductile, 
has greater shock resistance. Foundry 
and machine-shop work are easier than 
for steel and gray cast iron. When you 
buy ductile-iron parts you get many of 
the advantages of steel. 

Under stress, ductile behaves elasti- 
cally like steel. It is now used for pro- 
duction of jobbing castings in many 
shapes, ranging in weight up to 100,000 
lb. Different compositions of the iron 
are available for various ases. Some use 
nickel besides magnesium to obtain de- 
sired properties for special applications 
in different types of machines. 
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Diesel Engines. To prove how widely 
ductile iron is used, an entire diesel can 
be made of it. It will be a stiffer struc- 
ture than those now made of cast iron. 
Some diesels distort under overloads, 
increasing internal friction and cutting 
power output, 

Ductile-iron cylinder heads have much 
greater fatigue and heat resistance than 
those of gray cast iron. Failures from 
fatigue and overheating of heads have 
been common on some high-output rail- 
road diesels. 

Pistons. Large ductile-iron pistons 
can compete, on a weight basis, with 
those of aluminum. Ductile pistons have 
better wearing and heat-resistance qual- 
ities than aluminum. 

Piston Rings. German and English 
experience shows ductile-iron piston 
rings have 100%. greater wall tension 
and 35% better wear life. High-speed 
Eurepean automotive engines do not 
have lateral flutter met with gray-iron 
rings running at high speed. Flutter 
causes early fatigue failure. 

Because diesels run at much lower 


POWER 


| 
4 
4 
| 
| 
j 
: 
4 


DUCTILE-IRON crankshafts have same fatigue resistance, better wearing qualities 
and cost less than steel crankshaft. Several engine builders are studying them 


Steps Into Your Plant 


speed, the item of flutter probably does 
not exist. But at 700 to 800 F, ductile 
iron has properties similar to cast steel. 
So you can expect it to retain higher 
wall tensions than gray iron, especially 
at heavy overloads. 

Cylinder Liners. Heat-treated ductile 
iron has high tensile strength, can be 
used for thin-walled liners. These in- 
crease heat transfer in engines having 
wet-type liners. Wet-type ductile-iron 
liners have not yet been built, but en- 
gine manufacturers are interested. 

Crankshafts. Ductile-iron shafts have 
same fatigue resistance, better wearing 
qualities and lower cost than steel units. 
Casting a crankshaft cuts first cost con- 
siderably. For instance, a 2520-lb rough 
forging is needed to make a finished 
forged shaft weighing 657 lb. To make 
a cast shaft weighing almos‘ the same 
when finished, 637 Ib, a rough casting 
weighing only 700 lb is needed. 

It has been said that a casting is the 
shortest and cheapest route between raw 
materials and finished product. Ductile- 
iron crankshafts may show this is true. 
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Wrought-steel products vary greatly 
in the efficiency of their material use. 
After machining, some weigh 50 to 70% 
of the original ingot. Others weigh only 
10 to 20%. With precision casting, like 
the shell-molding process, we are much 
closer to our shortest route. Automo- 
tive crankshafts that need no machining 
are made this way. They are ready for 
service after being stripped from the 
molds, stress relieved, and ground. 

Precision molding of ductile iron can 
save materials, cut parts cost. 

Other Parts. What we’ve looked over 
so far are usually large, important parts 
of a diesel engine. But bearings, caps, 
valves and pumps can also be made of 
ductile iron, They show similar de- 
sirable properties. 

General Uses. Besides diesels, ductile 
iron cuts right across jhe power engi- 
neer’s field. Pumps, gears, tools, vaives, 
pipes, sheaves, shafts and bearing parts 
are only a few of the many now being 
made of ductile iron. So if you’re con- 
sidering a new piece of equipment, why 
not ask the manufacturer’s engineer if 
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you'd save by having some parts made 
of ductile iron? You may be pleasantly 
surprised, 

Properties. Now let’s take a closer 
look at important engineering proper- 
ties of ductile iron. These give you an 
excellent lead on where you may use 
this material for new equipment or parts 
in your plant. 

Ductile iron responds to heat treat- 
ment like steel. It isn’t particularly 
susceptible to cracking and can be 
quenched in either oil or water. Tensile 
strengths in the range of 150,000 to 
180,000 psi are readily obtained, though 
most popular grade has 80,000 psi 
with 60,000-psi yield point. Tensile 
strengths as high as 230,000 psi have 
been achieved experimentally. 

Compositions vary widely, depending 
on final use. Carbon content of ductile 
iron is usually higher than engineering 
grades of gray iron. 

Silicon is an important alloying ele- 
ment in ductile iron. Each additional 
percentage increases tensile strength 
about 11,000 psi. 

Castings. Unusual fluidity of ductile 
iron makes it ideal for intricate molds. 
It is said to reproduce intricate mold de- 
tail more faithfully than either alu- 
minum or gray iron. 

Pressure castings are expected to 
make widespread use of ductile iron. 
For instance, the cylinder head for a 
reciprocating compressor could not be 
readily cast in steel, and had inadequate 
properties when cast in gray iron. Duc- 
tile-iron head was as good as ordinary 
cast steel and cost less. 

Wear Resistance. Lubricated or unlu- 
bricated ductile-iron surfaces have ex- 
cellent resistance to mechanical wear. 
When not lubricated, resistance to gall- 
ing and scoring equals the best grades 
of gray iron. Tests show ductile piston 
rings wear as well as the best piston- 
ring grade of open-grained flake graph- 
ite iron. 

Gray iron gears in one pump handling 
crude petroleum have a 300-hr service 
life. Pitting and wear at pitch line are 
excessive. Ductile-iron gears in the same 
service run over 1000 hr with no de- 
terioration or pitting. 

Ductile iron is easily flame or induc- 
tion hardened to 550-600 Brinell to give 
unusually high wear resistance. Heat 
and oxidation resistance of regular duc- 
tile-iron parts is far superior to gray 
cast iron. 

You can arc-weld ductile iron the 
same way you weld gray iron. Ductile 
parts are now welded to steel, highly 
alloyed materials, and to ductile iron 
itself in the usual way. Welded joints 
in ductile-iron pipes are stronger than 
pipe itself though made without preheat 
or postheat. 
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Be happy like this guy! Keep your 2 Inspect fan carefully for shipping Don‘t mount fan on shaky platform. 


plant’s fans in topnotch condition 


damage when you get it from factory It shortens fan life, increases noise 


To check rotor balance, chalk fan Mount balance weight on heel of fan Clean fan regularly with compressed 
shaft while it runs at rated speed blade. Test until the weight is right air, a scraper or a good wire brush 


1 Sleeve bearings like this have re- 1 This is a heavy-duty sleeve bearing 1 5 Don’t pry new V-belts into position. 


placeable liners for longer life 


Get Better Output 


From Your Fans 
With Right Care 


By J P HOLTZCLAW 
Engineering Service Manager, Buffalo Forge Co. 


used where job conditions are tough 


Always reduce tension of belt first 


® Goop FAN CARE for air-conditioning and ventilating sys- 
tems starts the day your new fan arrives at your plant. Let’s 
follow one of these units from that first day until it has been 
on the line for years. We'll see how important right main- 
tenance is for long life. 

Erection Hints. Carefully inspect new fan on arrival, Fig. 2. 
Bad bumps during shipment may knock bearings out of 
alignment, crack lube-oil tubes, put V-belt sheaves or motors 
out of line. Or parts may be broken though fan is firmly 
secured in a good crate. Report all breakage, damage and 
shortages at once to company transporting the fan. 

Foundation. If fan is in good condition, set it level on a 
solid foundation. Don’t mount it on a shaky platform, Fig. 3. 
You'll cut its life, increase running noise. 

Use manufacturer’s foundation drawing. Follow it exactly. 
Be sure to clean dirt and packing from anchor bolts before 
tightening fan onto the foundation. 

Installation. For small, completely assembled fans, vent 
and utility sets, mount on a good foundation and check 
V-belt sheave alignment. That’s about all you need do. 

With centrifugal fans, clean bearings and fill with oil be- 
fore start. If bearing liners must be inserted, follow fan 
maker’s instructions. Turn fan by hand before starting. It 
should revolve freely, Fig. 4. Be sure sheaves are locked in 
position, aligned and ready to go. Align couplings, Fig. 5. 
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Check fan-wheel clearance to avoid 


ec! Be sure fan couplings are aligned 
striking cone in the fan’s housing 


Fan balance is like any other kind 
right or you may have serious trouble 


and is important in good performance 


1 Erosion may wear a fan rotor out. 
Avoid trouble; don’t run weak wheel 


11 


1 Clean and flush out your air washer 1 
frequently if you want best results 


Maintenance. Don’t overlook balance. Fan handling clean 
air shouldn’t need balancing since job has been done at 
factory before shipment. But if rough handling, poor foun- 
dation or alignment throws fan out of balance, you may have 
to do the job yourself. 

Before balancing, check for bent shaft, tightness of wheel 
on shaft, bearing condition, foundation bolts and wheel clean- 
liness. Be careful of bent shaft; it can cause severe vibra- 
tion and damage. 

Chalk shaft, Fig. 7, holding chalk point so it just touches 
shaft while fan runs. If line runs completely around shaft, 
fan is OK. If it doesn’t, fan needs balancing. Short line 
means it is badly out of balance. Draw three or four lines 
on shaft so you can get an average reading. , 

Make hairpin-shaped trial weights to drive on heel (in- 
side) of blade. Start with weights from, say, 1 to 8 oz; use 
strap iron or sheet metal, making them in pairs. With fan 
like that in Fig. 8, run at rated speed and chalk shaft. Stop 
fan. Long, thick marks show on “heavy” side of fan. 

Put a trial weight on blade heel opposite heavy side. Run 
fan again, marking shaft as before. If marks are loiger and 
their center hasn’t shifted from first marks, add more weight 
on same blade and run again. 

If center of mark shifts from that of first run, move weight 
along blade but keep heavy side in the same place. Con- 
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Clean and paint your fan regularly. 
It will last longer and look better 


Clean and paint air-washer interior 
at least once a year for best output 


1 This ventilating-type sleeve bear- 
ing has long life if properly oiled 


1 Eliminator plates are easily removed 
for the cleaning and painting jobs 


tinue your tests until line is all around shaft and bearings 
are steady. Then the fan is in balance. Weld weight to 
blade. Remember, weld material adds weight to blade. 

Cleaning. The dirtier a fan, the more likely it is to be 
unbalanced. Dirt, dust and grease stuck to blade may change 
its curvature, affect performance. Clean blades regularly, 
Fig. 9, using a compressed-air hose, a scraper or a wire 
brush. Base cleaning periods on amount of dirt in air. 

Repair Parts. Don’t allow fan parts to wear out. Wheel 
like that in Fig. 10 could collapse, injuring housing, shaft, 
bearings or motor. Inspect fan after every cleaning. Most 
wheels must be returned to factory if reblading or repair 
is needed. 

Painting. Clean and paint sheet-metal housings, Fig. 11, 
when fan wheel is cleaned. Asphalt or bitumastic paint is 
good for most ventilating jobs even when moist air is handled. 

Bearings. Frequency of bearing oiling depends on run- 
ning conditions. High speeds, bearing pressures and tem- 
peratures increase oil consumption. Use only recommended 
oil grade. 

Air Washers. Clean air-washer tanks at least once a week 
by draining and flushing, Fig. 16. Thoroughly clean and 
paint interior at least once a year, Fig. 17. Eliminator plates 
are easy to remove for painting and cleaning, Fig. 18. If 
you ever have questions on maintenance, consult fan maker. 
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Speed-up and more produc- 
tion are the keynotes in about 
everything nowadays. Chick- 
ens now go on a mass-produc- 
tion basis, so do growing 
plants. Here’s how controlled 
heating coaxes the lowly to- 
mato to go to work throughout 


the entire calendar year 


By JULIUS KANDA 
Kanda Greenhouses, Cleveland 


Packaged 


LEADS THE NATION in grow- 
ing vegetables under glass. There are 
now more than 800 acres of green- 
houses for vegetable production, and 
8200 more under glass for growing 
flowers and other ornamental vegeta- 
tion. At the 1952 Ohio Water Clinic* 
it was estimated the water used in 
these greenhouses exceeded 60 acre- 
inches per year. Some appetite for a 
still-growing industry! 

Impressive as this water need is, the 
industry has still other specialized 
problems all its own. The major ones 
are maintaining the proper temperature 
and sterilizing the soil for the particu- 
lar vegetable or flower under growth. 
Both are naturals for a good heating 
plant. Here is a good example from 
one up-to-date greenhouse for raising 
tomatoes. 

When the 1902 single-retort under- 
feed stoker boiler at our greenhouse was 
ruled no longer safe for service above 
15 psi,.we decided to go to a fully-auto- 
matic heating plant. We put in a 5000- 
Ib-per-hr gas-fired automatic package- 
unit steam generator, photo, above. It 
is designed for 50 psi operation and 
gives us enough steam for a high-pres- 
sure supply to sterilize the ground and 
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SECTIONAL VIEW of the automatic, gas-fired, packaged boiler that supplies a con- 
trolled atmosphere for ideal tomato-growing plus source of soil-sterilizing steam 


Gas-Fired Heating Boiler 


kill weed seeds between plantings. Let 
me tell you, it takes plenty of steam 
to heat a glass-enclosed greenhouse 
during the harsh Lake Erie winters. 
What’s more, our growing area for to- 
matoes under glass measures about 
seven-tenths of an acre, so we’ve got a 
heavy heating load. 

Heating steam has to be supplied 
most of the year. We hold inside tem- 
perature at 58 F throughout the winter. 
Then during the milder weather we 
keep a daytime temperature of 65 F 
and a night temperature of 62 F. These 
conditions apply until about July 1. 

As you can guess, we asked for and 
got special safeguards on the boiler in- 
stallation. We have a pressure switch 
on it to control a bedroom alarm bell 
that rings out in case of a nighttime 
failure. An entire crop can be lost in 
30 minutes with’a loss of heat during a 
cold, subzero Cleveland winter. 


BOILER OPERATION 


Here is how our boiler plant runs. We 
supply the natural gas available 
throughout our are@ (1050 Btu per cu 
ft) to our new package steam generator. 


First. Water Clinic, Ohio State University, 
Feb: 14-15, 1952. 
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The old boiler stands by, kindled and 
ready for emergency use, should any- 
thing go wrong with our new setup. 

This setup features the 3-pass, hori- 
zontal, firetube boiler whose workings 
show plainly in the cutaway above. 
Flame area occupies a cylinder-like 
tube in the center of the packaged unit. 
Combustion products move along under 
the pressure of incoming gas, about 7 in. 
wg, toward a rear refractory target wall, 
through a lower segment of tubes to- 
ward the front of the boiler. Then 
they reverse and move back toward the 
rear through two lateral sections of 
tubes to the breeching. They leave the 
boiler proper at a temperature of about 
500 F at full firing rate. 

Automatic Controls. As we men- 
tioned earlier, we felt our greenhouse 
business made it necessary to have a 
full complement of automatic operat- 
ing and safety controls. We carried the 
same idea over into our electrically con- 
trolled auxiliries and power services. 
All electrical equipment, including 
motors and controls, is installed and 
wired into the power and the control 
circuits. Then all relays, motor-start- 
ing switches, overload and short-circuit 
protection are mounted in a splashproof 
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GREENHOUSE INTERIOR. Author and his wife are in front of a typical healthy crop. 
Soil-sterilizing piping runs along the floor, heating pipes run along the side walls 


PACKAGED STEAM AIDS 
FOR GREENHOUSE SERVICE 


Hold greenhouse temperature ot 58 F 
minimum throughout winter months 


Restrict ton temperature to 65 F during 
mild days and 62 F at night 


Provide ideal climate, automatically, and 
do it within a regulated range 


Sound alarm, day or night, if something 
happens to the boiler, in time to effect 
emergency steps to save the crop 


Supply ample source of sterilizing steam 
to the soil to kill off all parasitic weed 
growths before new seedings and plant- 
ings take place 


Extends Old Sol’s Growing Season 


steel cabinet at the right side of the 
operating platform, photo facing page. 

The automatic firing sequence is 
well thought out and highly reliable. 
(Editor’s Note: See Automatic-Fired 
Boiler Precautions, this issue, p 92.) 
On startup we have the air blower come 
on first for a purging period. Then the 
gas-electric pilot comes on. After the 
pilot is established the gas valve opens 
and if ignition takes place, the pilot 
kicks out. If the pilot does not take 
hold for the proper period, a flame- 
sensing device prevents the main gas 
valve from opening. 

The burner, too, carries several safety 
precautions. For instance, the burner 
can start only if it is in the low-fire po- 
sition. An interlock in the air-supply 
damper prevents the burner from start- 
ing unless the damper is in the low-fire 
position. What’s more, the burner has a 
calibrated modulating control that pro- 
portions air to fuel for peak combustion 
efficiency over the 30-100% load range. 

Low water cutoff, electronic flame 
scanner, forc:d-draft-fan failure or: ex- 
cess steam pressure have special connec- 
tions wired into the burner circuit so the 
burner automatically cuts off on a sig- 
nal from any one of them. To the burn- 
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er this information appears as an 
operating defect and so the unit shuts 
down to allow clearing or correcting 
the fault in safety. 

The feedwater cycle similarly came 
in for all possible precautions. An au- 
tomatic boiler feed system is located on 
the right rear of the boiler base, photo, 
facing page. It consists of an atmospher- 
ically vented condensate receiving tank 
for both city water makeup and heat- 
ing-system condensate with a motor- 
driven boiler feed pump. 


PROCESS PROBLEMS 


The jobs of soil-sterilizing and at- 
mosphere-heating that the boiler does 
are very interesting. In fact, the steri- 
lizing phase puts a real test on the 
boiler. We take the full 50-psi output 
and directly condense it in the soil 
through porous tiles buried in the soil. 
In the photo above showing interior of 
the greenhouse, you see the feed pipes 
to these tiles. When the steam goes into 
the soil it’s lost forever and the boiler 
operates on a 100% cold makeup. This 
sterilizing goes on, a bay at a time, be- 
tween planting seasons. 

When the sterilizing operation is in 
full swing we cover the soil with tar- 
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paulins and push in steam to raise soil 
temperature to about 212-215 F, and 
then hold it there for 4 to 6 hr. What 
we do to determine proper soil tempera- 
ture and be sure it’s been held long 
enough is to put a raw potato on the 
ground under the tarpaulin. When the 
potato is cooked the soil is considered 
sterile and ready for the next planting. 

The tomato plants themselves are 
raised from seed. The seedlings we 
transplant several times to increase root 
strength. Then they are arranged for 
the last time in what we call the produc- 
tion stage. We guy them vertically, 
photo above, to overhead trusses. When 
the plants reach the full height of the 
guy wire we turn them downward and 
they keep on growing. 

When the time is right for pollination 
we tap the plant stalks lightly. This is 
one place where Mother Nature needs a 
helping hand. Because there are no air 
currents or pollinating insects within 
the greenhouse we have to substitute 
this tapping action. When the fruit’s 
ready for harvesting we pick the to- 
matoes, sort them and place in baskets 
for direct sale in the Cleveland market. 

Our controlled climate will let us 
reach this market more often. 
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S. .-here’s the trading post for your 


Store Files To 


In MANY SHOPS the job of storing 
files is a problem. In maintenance de- 
partment tool cribs, files are some- 
times laid across pegs or in individual 
racks. More often they get thrown to- 
gether, thus losing teeth or dulling their 
edges. A simple but effective way to 


Protect Edges 


store files is shown. Make a small ply- 
wood pigeon-hole box hinged to the 
back of a drawer. In this way files are 
easy to remove or replace, yet remain 
separate and sharp. Whatever method is 
used, separate the files. 


G F Burney Oakland, Calif. 


Polishing Scored Shaft of Turbine 


DuRING PERIODIC internal inspection of 
our 18,800-kva turboset; we found that 
shaft (where it passes through gland 
on exhaust end) was badly scored by 
carbon sealing ring. Job was to polish 
this rough section before new carbon 
rings were fitted with right clearan:e. 
As time was limited, and no suitable 
lathe to take large spindle, we had to 
improvise rig, sketch. 
We found a 20-hp de motor. Its speed 


could be controlled by resistance. I 
scrounged only available belt from 
another department and had a wooden 
split pulley made on short order, 8 in. 
larger in bore than shaft. We fitted it 
with emery cloth as shown. 
Assembling whole rig with motor and 
spindle securely blocked, we slowly 
(and with apprehension) started the 
motor. Shaft began rolling OK. 
Oiling liberally, we moved revolving 
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pulley endwise to cover length of rough 
surface, also to prevent scoring, turned 
spindle at intervals against rotation of 
pulley. To insure roundness we changed 
emery cloth frequently. As the job 
progressed, we gained confidence and 
applied pressure to belt to secure max- 
imum grinding. Motor was also speeded 
up. Job turned out to be excellent, be- 
sides saving time and expense. 

V Stroysa Glace Bay, Nova Scotia 


Washer room equipment room 
60F 95F 


t 


Scale 


Infrared lamp 
Separating Oil and Freon 


BECAUSE LABYRINTH SEALS in our Freon 
centrifugal compressor for air condi- 
tioning were bad, Freon mixed with 
circulating oil. So every month we had 
to extract gas from cooler and replace 
with new gas. 

Here’s how we separate gas from oil. 
We have cooling washers besides con- 
ditioning equipment room, in which are 
located centrifugal compressor (300-hp 
motor) and air compressor (60-hp mo- 
tor) for cleaning. In equipment room, 
temperature is high, 95 F, whereas in 
washer room, it is only 60 F. 

We placed drum of oil-and-gas mix- 
ture on a weighing scale in air-condi- 
tioning room, sketch. Then we con- 
nected this drum with a 34-in. pipe to 
an empty drum on other side of wall, 
inside washer room. Heat makes Freon 
boil in drum and condenses in drum 
in cool washer room. 

We determine amount of oil in mix- 
ture by weighing a sample of mixture, 
then we weigh just the oil in sample 
after all gas boils out. By using this 
method and weighing drum, we know 
when process is finished. 

To speed boiling, we shine four in- 
frared lamps on drum in air-condition- 
ing equipment room. 

System is so successful we have saved 
about $2000. Now we have new seals, 
and oil mixing with gay is reduced to 
a minimum. This operation is simple. 
E Quintero Bauta Cuba 
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operating and maintenance short cuts 


STEVE ELONKA, Associate Editor 


Leveling plotes 


Plates Adjust Coal 


Push button switches 


open when depressed, 
operating magnetic 
switch and brake 


“Slide bar 


_--Rides in 
drum groove 


Vi 
CoAL Is DUMPED into chute, sketch, by ae 
a double shaker. We could never set 


shaker completely open because too 


Adjustable 
contacts operate 
push button 
switches 


much coal dumped on belt at one time. 
Then coal would roll off. 

We corrected this by welding two 
leveling plates at end of chute as shown. 
Plates are at an angle to restrict coal 
dumping on belt. They are of %-in. 
plate iron, and welded to chute. 

Because we store a lot of coal in sum- 
mer, this improvernent saves us about 
three weeks each summer, as shaker is 
now run full speed, without spilling 
coal. Plates could be made adjustable. 

L J Cotten Clinton, lowa 


Shaft Oil Leakage 


Ol LEAKED along a motor shaft but we 
stopped it by cutting a groove in the 
bearing, sketch. Grove is cut around 
the bearing’s entire circumference and 
is placed about 3/16 in. from the bear- 
ing’s end. A drain hole diilled in 
groove’s bottom is connected to a %-in. 
pipe. Oil creeping along the rotating 
shaft is thrown by centrifugal force 
into the groove, then drains off into 
container. No more wasted oil now. 


T H Carr Shipley, Eng. 
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Limit Switch Protects This Hoist 


Most ELECTRIC HOISTS, especially the 
monorail or hooked-up type, have a 
trigger arm, which is tripped by the 
rising hook that has a switch for in- 
stant stopping and brake operation. 
This prevents overwind, but does not 
take care of equally dangerous condi- 
tion of a loaded hoist running out too 
far or slipping anchor end of hoisting 
rope. So we made our own improvement. 


Sketch shows a foolproof design I 
fitted to a 5-ton hoist. It gives positive 
control to desired limits of hoisting and 
lowering. Stretching hoisting rope does 
not interfere with original setting and 
adjustment. It’s also compact, not af- 
fected by swinging load and there’s no 
chance of missing or fouling lower 
hook block, etc. We wouldn’t be without. 

F C Sater Vancouver, B.C. 


Freezing point 
test 


Cracked 
ice and 
+ woter 


Boiling | 
woter 


Boiling point 


Testing Thermometers In Your Plant 


At TIMEs you have to know if an ordi- 
nary wall thermometer is accurate. A 
simple check is to submerge the ther- 
mometer’s bulb end in an open-top 


container, partly filled with cracked ice 


and water, as shown, If the thermometer 
reading drops to 32 degrees and re- 
mains there, the thermometer is rea- 
sonably accurate. 

To test the boiling point of a hot- 


water thermometer, heat a container 
half full of water until the water boils. 
Have bulb end of thermometer sub- 
merged below the water’s surface but a 
couple of inches from the container’s 
bottom. If temperature reading of the 
thermometer reaches 212 degrees and 
remains there, thermometer is accurate. 
T Trait - Catonsville, Md. 
(Continued on page 130) 
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Holding Rig for Hard-Surfacing Screws 


We HAVE A NUMBER of screw flight con- 
veyors in our plant. To increase life, 
we hard-surface outer wearing edge. 
But hard surfacing in place is a slow 
and unpleasant job. 

As conveyor flights are delivered to 
us fabricated in single turns, our plant 
welder made holding rig shown to hard- 
surface them individually, before mak- 
ing complete conveyor. This makes job 


easier and besides work can be done 
during slack periods. 

Upper holding jaw, with its sleeve and 
adjusting screw, can be lifted off for 
placing flight in position. Holding jaw 
setscrews hold jaw solidly in position. 
Adjusting screw maintains correct pitch, 
or corrects pitch if it’s not right. Tool 
can be used on work bench or floor. 

J A Swanson Princeton, B. C. 


storage, 
TOF to 


Suction from 
other fanks 


Oil heating lank 
30,000 gal, HOF to 


yA 


pump house $. 300 gpm oil transfer 


pump-gear type 


Buried 6-in oil line 


480 ft long 


Boiler room wall, 


Supply oil header 2Z00F 


Back 


control valve 


Oi fo 


Recirculating line -* 


Thawing Buried Oil Lines Quickly 


IN PLANT using oil as standby fuel, long 
supply line to heating tank was buried 
in ground. There was no way of warm- 
ing line. Oil, used seldom in cold 
weather, congealed in buried line. Then 
oil-transfer pump would stall and trip 
out. 

Hot-oil supply was kept circulating 
inside boiler room for emergency use 
during cold weather. We made 1-in. tap 
on supply header to boilers and con- 
nected to 6-in. filling line for small 
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heating tank, sketch. To start burning 
oil, valve A was closed and valve B 
opened. Then oil at 200 F would flow 
under full header pressure into 6-in. 
line and displace congealed oil. 
Gear-type transfer pump slowly 
turned backwards as cold oil was forced 
out of line and into storage tanks. In 
about 30 minutes, congealed oil would 
be replaced with hot oil. Then transfer 
pumps could be started. Time might 
have been shortened by using a larger 
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line than 1 in. to introduce hot oil. 

Same idea applies to system using re- 

ciprocating pumps. But then you need 

a bypass around pumps because re- ~ 

ciprocating pump won’t run backwards. 
J R Misennemer Tulsa, Okla. 


No More Sticking of 
Smoke-Flue Damper 


A NEW PLANT, not yet accepted by 
owner, had trouble with main damper 
in smoke flue sticking. Safety valves 
would blow or steam pressure drop. 
Fireman was busy opening and closing 
main damper. 

Heating and ventilating contractor 
shut down boilers and cooled smoke 
flue. Then he disconnected damper reg- 
ulator chain and weight from damper. 
His man went into flue to find cause of 
sticking. He reported damper free in 
all positions. Also that there were no 
seams or rivets to interfere with it. Boil- 
ers were started and again damper 
stuck. 

We thought lower pressure inside 
flues (due to draft), caused atmosphere 
on outside to force large flat surfaces of 
flue in and thus seize damper. Theory 
proved correct when covering was 
stripped from flue and straightedge 
used. 

Dotted lines at smoke flue’s end ex- 
aggerates condition, sketch. 

We corrected with 114-in. angle iron, 
riveted on flues outside in two bands 
near damper, as shown. Countersink 
rivets made a flush job on inside of 
flue. Damper worked fine. 


J W Brake New York, N. Y. 


Use Adding Machine 


SMALL, PORTABLE electric adding ma- 
chine is valuable accessory for chief 
operator’s office. Solves totaling re- 
quirements, and forms easily checked 
printed record. It’s quickly moved to 
any job site for calculations. 
L Fitzpatrick Jefferson City, Mo. 
(Continued on page 132) 
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WATER TECHS* 


* Few men interested in water technology and 
practices have time or opportunity to read all 
the published articles and technical papers 
which deal with the industrial aspects of water 
treatment and use. To help overcome this diffi- 
culty, Nalco Water Techs will provide a listing 
of carefully selected articles and papers which 
are reprinted by Nalco in pamphlet form for 
free distribution upon request by interested 

readers. Your requests will involve no obliga- 
ATIONAL tion whatever .. . This addition to Nalco 
6216 West 66th Place © Chicago 38, Illinois advertising is being undertaken solely as a 
further Nalco contribution to the better under- 
ac Hed, standing and use of modern water technology. 
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More PRACTICAL IDEAS 


Begins on page 128 


Ball air check valve~- 


~---—Aubber bulb 


Air valve stem-- 


AG 


- Rubber cork 


+ —-Fi/ter cloth 


Filtered water outlet — 


Yin oir pressure regulator 


Rubber hose 


Boiler Sample Filtering Made Easy 


We FILTERED boiler water samples be- 
fore testing on all boilers every two 
hours around clock. A hand-pressure 
filter was used, but it took a lot of hand 
pumping. When pulling cork up into 
place, air bulb would pull off, and cork 
and valve fall into sample. 

I simplified the filtering by mounting 
cork on valve stem as shown in sketch. 
I took out valve stem and attached to 
compressed air. Then I set regulating 
valve so I felt just a little air coming 
through outlet. Cork is inserted as in 
stoppering any bottle, and air pressure 
builds up in filter chamber. 


Pouring sample into filter was also 
simplified because valve stem, which 
couldn’t be removed, on hand-operated 
filter was done away with by pressuriz- 
ing it with compressed air. Constant 
air pressure on sample filters the entire 
sample. But with hand pressure, com- 
plete filtering required additional pump- 
ing to filter a large sample. 

Elimination of these little troubles, in 
connection with routine testing, made 
the job easier on tempers. Also there 
is a not-so-rough attitude toward break- 
able water-testing equipment. 

C Werpveritcu Montgomery, Minn. 
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Dud \ 
Removing Condensate 


CONDENSATE in oil tank-car heater coils 
causes ice, slush and mud under and 
around the car. Also steam and damp- 
ness form in gutter inside plant. Be- 
cause we couldn’t have oil in return 
condensate line (even with an oil sep- 
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Cooling woter 


From Tank-Cer Coils 


arator in systen), we made condenser, 
sketch, from an old pipe 21% in. by 6 ft. 

We used regular creamery hose from 
steam coil of tank car. With proper 
fittings, it’s connected to a 34-in. pipe 
inside building, where it runs to sewer. 
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Slip 2%4-in. pipe over the 34-in. line at 
its end. Center pipe and weld or braze 
spokes in each end so about 75% of 
openings are restricted. This insures 
outside pipe being full of water. 

At 6-ft pipe’s center, place inlet from 
34-in. water line. Flow is controlled by 
a valve. Run condensate line up so 
that condensate line is also full. That 
provides most cooling surface. Con- 
densate cools enough so no steam es- 
capes. Our condenser has been used for 
the past two years. 

A L Tuitouist Montgomery, Minn. 


Fixes Gasket Seat 


ONE OF OUR DIESEL ENGINES has wet 
liners and lapped seat for a copper 
gasket for each liner. We found liner 
seat eaten out where it had been welded 
at a previous overhaul. Weld had been 
made to build up seat, which also had 
eaten out. Damaged portions were 
overgrown pits; one quarter of an inch 
across at biggest diameter. 

Because the weld did not hold, we 
got another idea. We drilled a hole 
through each pit, reamed it out with a 
tapered reamer. Tapered pin was driven 
into hole long enough so it would not 
quite bottom, with enough sticking out 
to fit casting surfaces. Thus no part of 
pit was open to further corrosion. After 
lapping in liner, the pin became prac- 
tically invisible. 

D L Cocnrane Cambridge, Minn. 


How About Putting Up 
A Folding Platform? 


INSTEAD OF DRAGGING a short ladder 
around to get at those “just out of 
reach” places, why not put up a folding 
or disappearing platform? It is handy 


in narrow aisles. We reach some con- 
trols on top of a 48-in. pipe by support- 
ing a piece of floor plate on a hinge 
and chain. When not in use, it’s latched 
out of the way, back against the rail. 
G LinpGREN Troy, N. Y. 
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SERVICE GOES ALL THE WAY... 


How Shall | Set Up Heating Records? 


HERE ARE THE FACTS: I run a large coal- and oil-burning heating 


plant having eight boilers. We heat 20 buildings, housing 4000 


people. 


With such a large heating load, plant efficiency, fuel costs and 
weather conditions are important. Management keeps a ciose check 
on our expenditures and I'd like to be able to show them why and 


where every dollar is spent. 


How do you set up records that correlate weather, fuel con- 
sumption, plant efficiency and other factors? What are best data 
to collect? Are records worthwhile if they require much work to 
set up and keep in order?—CB, Nov Power 


Here Are the Answers 


HERE’S OUR LOG for keeping heating- 
plant records. Operator makes hourly 
check of plant to get his readings. You 
need a meter in blowdown line to 
record flow, coal scales and means to 
find unburned coal in ash if you use 
this form. Also, no auxiliaries or heat- 


KEEP RECORDS on a log sheet set up especially for your plant load 


Boiler No 
Out- | Steam to Distribution Feedwoter | Boiler Losses | Coal | Boiler 
Time | door Press| Teme, | Flow, | Blow’ | Others, |Consumphan} Btu Unburne Eff 
Psig} F | Lbs | 998%! Los Lbs Content |inAsh,Lbs| 


| 
T 


ers use boiler steam and all heating-sys- 
tem returns are reused. 

Log can be set up to run from 7 am to 
6 pm if plant is banked during evening. 
If it isn’t, leave spaces for an entry every 
hour during day and night. 


A J Brevucetmans New York, N.Y. 


RECORD KEEPING is simple once you 
line up your facts and formulas. The 
most important quantity in heating-plant 
operation is amount of steam generated. 
A flowmeter on main steam header is a 
must if you’re to compare system costs 
over a period of time. Flowmeter on 
each boiler is better because from its 
reading and fuel consumption you can 
easily figure boiler efficiency. 

Use either a steam flowmeter or a 
meter in condensate-return line for each 
building. Latter is good only when all 
heating-steam condensate is returned 
to the system. 

Use degree days to figure fuel con- 
sumption. Set up a list with which you 
can figure additional steam output need- 
ed for unusual weather conditions. By 
doing this for one of our plants we found 


For your new problems from Power readers, turn to page 138 


that when outdoor temperature dropped 
from 40 to 30 F, steam load rose 4000 
ib per hr. When outdoor temperature 
falls from 20 to 0 F, load increases 15,- 
000 Ib per hr. 

Accurate steam demand figures not 
only help you keep closer tab on boiler 
efficiency, but they are also a good guide 
to condition of traps and regulators in 
the return system of your plant. 

Fivzparrick 

Jefferson City, Mo. 


DON’T OVERLOOK instrumentation of 
the heating plant. It saves plenty in 
fuel. Also, keep accurate records of 
plant’s fuel, steam and water consump- 
tion. 


EW McKwnicut Memphis, Tenn. 
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Percent relative cost with 70-F indoor temp base 


62 66 70 74 78 
Indoor temp, F 


BE CAREFUL not to set up a record sys- 
tem needing more work than its results 
justify. With only a heating plant CB 
can start his records this year and con- 
tinue them several more years to obtain 
a base for future estimates and compari- 
sons. 

Don’t overlook mechanical aspects of 
heating. These include building insula- 
tion, reducing leakage at windows and 
doors, unnecessary use of ventilation 
during heating season. 

In one plant we found manufacturing 
personnel opened doors and windows 
to reduce temperature during winter. 
Warm air escapes from building and 
thermostats call for more heat. Desired 
temperature reduction can be obtained 
by shutting off radiators and saving 
fuel. Automatic control of heating sys- 
tem can bring sizable fuel savings and 
reduce amount of maintenance needed 
for equipment. Savings are more im- 
portant than ever today because fuel 
costs are rising. 

Chart shows relative cost of heating 
comfort for various temperatures above 
and below 70 F. Keeping indoor tem- 
perature at 80 instead of 70 F raises 
operating costs about 31°%. Ik you keep 
indoor temperature at 68 F it costs you 
about 6% less to run plant than when 
indoor temperature is 70. 


L A Howe Rock Island, Til. 
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help the other guy cure his headaches 


TYLER HICKS, Associate Editor 


TRACK DOWN heat in your plant the 
same way you would dollar bills. Then 
you'll be able to get along better with 
management. Here are a few tips that 
work well for me. 

On your daily weather report to 
management, show (1) the weather— 
type, wind force and direction, tempera- 
ture, degree-days for day and accumula- 
tive for heating season (2) heat needed 
for system (3) steam used (4) boilers 
in use and time they’ve run (5) fuel 
consumed and its cost (6) system ef- 
ficiency. 

For each building heated list (1) 
indoor temperature and difference be- 
tween indoor and outdoor temperatures 
(2) heat theoretically needed (3) heat 
actually delivered to building (4) 
“building” efficiency = item 2 —~ item 3. 
Data for all buildings are entered on 
single sheet. From this the heat data 
for daily management report are com- 
piled. 

Also, keep daily boiler log where you 
record all important operating facts. 
See Power, April 52, pp 132-136 for 
several typical examples of boiler logs. 

With these data a financial report is 
prepared. It shows cost of supervision, 
labor, fuel, supplies, depreciation. From 
this you can figure heating cost on a 
Btu basis, or any other desired. 

If management requires accurate 
heating records you must have good in- 
struments at all important points in 
your plant. Fit each boiler with its own 
steam-flow recorder and install another 
one on the steam main feeding the heat- 
ing system. Where more than one build- 
ing is heated install an automatic steam- 
flow controller and recorder in each 
building. 

With good records, it is easy to 
track down causes of excessive fuel 
consumption. Some of these are ab- 
normal weather, heavy winds, and stand- 
by losses on days with widely varying 
outdoor temperatures. 


W H MILter Lancaster, Pa. 


USE DEGREE DAYS as your base for 
figuring fuel consumption. You'll find 
that total number of degree days for a 
particular month do not vary much from 
one year to the next. So if fuel consump- 
tion during a given month is consider- 
ably higher than in the previous year, 
check the month’s degree-days first. If 
they are about the same as the previous 
year, look for the reason in the boiler 
room or heating system. Plot of fuel 
consumption is also helpful. 


G E Boyuan New York, N.Y. 
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Computation for Steam-Heating Charges 


From April 1 to April 25 
Quantity Unit Unit cost Total cost 


; 502 Tons $7.79 $3910.58 
Water. ... ee 5885 Cuft 0,60/1000 cu ft 3.53 
Ash removal... . ee 2 Cars 54 108.00 
Engine-room labor — 2254.19 
Track, 2-hp motor... . . ae 119 Kw 0.013 1.54 
Bucket, 7%2-hp motor.............. Kw 0.013 5.82 
Conveyor,10-hp motor Kw 0.013 
Stoker, 5-hp motor 
Maintenance labor 
Boiler-room supplies. . . 

Total... 


Lb steam consumed 
in month Cost per 1000 lb ‘Total cost 
Building A. . 2,268,220 1.373¢ $3114.71 
Building B... 2,409,080 1.373¢ _3308.44 
Total... 4,677,300 $6422.85 


Charge Breakdown 
Percent prorate Total cost 
Chicago house A................. 65.2 Bldg A s $2030.79 
Headquarters A 29.6 Bldg A 921.95 
1.3 Bldg A 40.49 
Advertising A. : 3.9 Bldg A 121.48 
Building B baie 100 Bidg B 3308.14 


DAILY RECORDS are summarized at end Use degree days as a base when un- 
of month and entered in the form above. usual weather causes trouble. 
Total cost is easily and quickly figured. Frep WHYTE Chicago, Ill. 


When Can | Tighten Manhole Bolts? 


HERE ARE THE FACTS: One of our boiier plants has ten 7440- 
sq-ft 5-drum 220-psig watertube boilers for standby service. They are 
run for about a week at 30-day intervals. 

Drum manhole gaskets are made of woven asbestos fabric. They 
are elliptical, 12x16 in. 

When we start fires under the boilers, gaskets compress and man- 
hole bolts expand because of temperature rise. At times small leaks 
show up at the gaskets. 

I’ve proposed having the operator tighten manhole nuts after 
the boiler is up to’pressure. Some of my men question this, saying 
it is unsafe. What do Power readers do about this problem? Is it 
unsafe to tighten nuts with full pressure on boiler? What’s the best 
way to stop leaks at gaskets?—-F A, Nov Power 


Here Are the Answers 


MIX WATER with grayhite before apply- | when renewing gaskets for the manhole. 
ing to gasket. This prevents carboniza- It’s quite safe to tighten nuts while 
tion of oil on gasket seat, which leads to — boiler is under pressure. 

leaks. This scheme gives me good re- Harry Dixon Port Alice, Can. 
sults. Faces need little if any scraping (Continued on page 136) 
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Begins on page 134 


GOOD LIGHTING makes manhole and gasket maintenance easier for you 


ONE PLANT [I know of has excellent 
safety standards. Only low-voltage 
lighting is used when working in boiler 


drum on manhole seats and other parts. 
This protects crew from shocks. 
Neat Otmsteap New York, N.Y. 


DON’T WORRY about a bolt letting go. 
Temperature isn’t high enough to cause 
a loss of strength. Nothing serious is 
likely to happen if a bolt does let go. 
Boiler pressure will usually hold man- 
hole in place. 

I've seen a stud stripped in one plant 
and one break in another during tighten- 
ing, but in neither case was anyone in- 
jured. There was only a mild steam leak 
around the manhole. Other stud and 
dog kept manhole in place. 

P D Hopson Ontario, Canada 


USE NEW GASKET every time you take a 
manhole out. Then if you have a leak, 
you'll know trouble is in seat, not gas- 
ket. Never use an extension on wrench 
when tightening nuts. 

DH MarsHatt Greenwood, Miss. 


SPECIAL GASKETS may be FA’s answer. 
Those having crimped continuous-wound 
stainless steel with alternate layers of 
asbestos may be the answer. They cost 
a little more, but soon pay their way. 
I like to tighten nuts just before tak- 
ing a boiler out of service. If operators 
are busy they can let this chore go until 
they have time, just so long as they 
tighten nuts while boiler pressure is 
still above atmospheric. Open drum and 
superheater vents to prevent pulling a 
vacuum. Leave vents open until steam 
blows through them on next start-up. 
Never allow operators to try to stop 
gasket leaks by sledging, hammering or 
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using a wrench with an extension while 
pressure is on boiler. Take boiler out of 
service if leak can’t be stopped with a 
standard-size wrench. Install a new gas- 
ket when boiler is out of service. 

Art BELTON Montreal, Can. 


| TIGHTEN nuts whenever there’s a leak, 
even if boiler is under full pressure. I 
snug up the nuts just enough to stop 
leak, being careful not to put too much 
strain on the bolts. 

Georce Mitsurn Stratford, Can. 
BOLTS DRAWN UP snugly prevent cover 
from shifting. For best results, clean 
manhole and cover thoroughly before 
tightening. Snug up the nuts two or 
three times during boiler warm-up. 
Soaking gasket in water helps it con- 
form to exact shape of manhole. 

Howarp HotcomsBe 

Los Alamos, N.M. 


DON’T WASTE TIME and money shutting 
down a hot boiler to replace a leaking 
gasket. Use a new gasket correctly 
seated after all repair jobs that require 
manhole removal. Have both seats 
smooth and clean. 
L W Firzpatrick 
Jefferson City, Mo. 


TURN TO page 138 for your two 
new problems from Power readers 
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Folded edge 
to pressure 


DON’T TIGHTEN BOLTS while boiler is 
at full pressure. FA will find normal 
boiler-operating pressures tem- 
peratures squeeze compound from 
asbestos and compress asbestos. 

To prevent small leaks we use new 
gaskets with fold toward pressure, as in 
sketch, every time plates are removed. 
We carefully center plates when replac- 
ing them and tighten bolts alternately 
with 24-in. wrench. 

During boiler warm-up we take up 
slack in nuts with a 12-in. wrench. Dur- 
ing more than 34 years around boilers 
I’ve heard of only one manhole gasket 
blowing out. This was in the steam space 
of a Scotch marine boiler. Graphite had 
been applied to both sides of gasket. It 
blew out while pressure was_ being 
raised on the boiler. 

R E Fontaine Kenmore, N.Y. 
SAME TROUBLE pops up in our plant as 
in FA’s. Main point to be stressed here 
is that no one is strong enough to push 
manhole off its seat while boiler is under 
pressure. 

Manholes in our plant have been so 
loose the dogs could be spun, but they 
didn’t leak under pressure. This hap- 
pened after manhole was put on cold, 
tightened cold, then tightened again 
with half full pressure on boiler. As I 
see it, the only reason for tightening 
nuts is to keep dogs tight. 

Check bolt to see it has enough 
threads to allow nut to be fully 
tightened against the dog. Clean threads 
each time nut is removed and run it 
down to end with your fingers. 

M E Rute Princeton, N.J. 


TIGHTEN BOLTS when boiler pressure is 
about 30 psig. If any gaskets begin to 
sputter, go back and tighten nuts some 
more, Don’t put it off until boiler is up 
to full pressure, or until tomorrow. 
Never use a pipe wrench or hammer 
when tightening up nuts. You may re- 
gret it plenty if you do. 
J M Gorrir Richmond, Va. 
(Continued on page 138) 
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Even heavy tooth loading won’t cause Sun 897 Adhesive 
Pressure Grease to squeeze out. It stays on the gears, pre- 
vents metal to metal contact, prolongs gear life, and reduces 

No Pressure Wipe-Off lubrication costs. Sun 897 is most valuable where throw-off 
with resultant wear and spotting of products must be 

en Gears Lubricated avoided. It is easily applied with a brush on open gears, 


sprockets, chains, slides, cams, cables, couplings and link- 
ages. For complete information, consult your nearest Sun 


with Sun 897 Grease representative or write Department P-2. 
SUN INDUSTRIAL PRODUCTS 
+ 


SUN OIL COMPANY “ PHILADELPHIA 3, PA. 
SUN OIL COMPANY, LTD. TORONTO & MONTREAL 


BLACK GEAR COMPOUNDS oxidize, harden 
and wipe off quickly under pressure. Arrows 
indicate where wipe-off of the compound has 
left the gears unprotected by a lubricant. 
Metal to metal contact causes excessive wear 
and thus materially shortens the life of gears. 


NO SQUEEZE-OUT due to pressure. A thin, transparent film of Sun 897 Adhesive 
Pressure Grease stays evenly distributed on the gears and gives positive lubrication 
at all times. Sun 897 is water resistant and can be easily applied with a brush. 
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| TIGHTEN NUTS with full pressure on 
the boiler. I’ve never felt it was unsafe. 
If gasket leaks badly, take boiler off 
line and allow it to cool. Drain enough 
water so manhole can be worked on. 
Install a new gasket after cleaning 
bearing surfaces. We usually coat our 
gaskets with a mixture of cylinder oil 
and graphite. Seat gasket evenly all 
around and pull up nuts evenly. Start 
fire after filling boiler, and wait until 
there’s full pressure in the drum. Then 
tighten nuts again. 
CH Evsert Irvington, N.J. 
CLEAN BEARING SURFACES before re- 
newing gaskets. This is the most im- 
portant step in the job. Draw up nuts on 
all manholes after running hydrostatic 
test on boiler. Draw them up again when 
boiler pressure is close to normal. When 
boiler is out of service and not carrying 
pressure, you can draw up nuts again. 
A A HunnewinkeEt Woodstock, 


RUN HYDROSTATIC TEST before firing 
boiler. Water pressure should be about 
one and one-half times normal steam 
pressure, temperature about 150 F. 


Tighten manhole nuts until all leaks 
stop. 
After test. raise steam pressure slow- 


More PLANT PROBLEMS 


ly. Leave air cock on drum open until 
all air is purged, then close it. Manholes 
won't leak if you've tightened them 
correctly. 

Taking up manhole nuts with hydro- 
static pressure on boiler is safer than 
with steam because if anything blows 
you'll only get wet instead of scalded. 
It’s the most sensible test. 

Open air cock as soon as you shut 
down boiler. This prevents a vacuum 
in drum, which may cause leaks in 
piping valves and joints. 

L E Po.ikorr Brooklyn, N.Y. 

Epwarp Detnick Brooklyn, N.Y. 


SERIOUS ACCIDENT in our plant taught 
us that waiting until boiler had full line 
pressure was wrong. We now start tak- 
ing up slack when boiler pressure is 25 
psi, and continue at intervals of 50 psi 
until line pressure is reached. 

Frep TronseN Milwaukee, Wis. 


SOME ASBESTOS GASKETS shrink if 
stored for long periods. This changes 
contour. Stretch gaskets by hand before 
installing on manhole. 

Check how much nut is pulled up by 
measuring stretch of manhole bolt. You 
can figure stretch needed or obtain it 
from a table of bolt properties. We make 


Begins on page 134 


our final pull-up with a few psi on the 
boiler and get good results. 
G E BoyHan New York, N.Y. 


USE MIRROR to examine drum seating 
surface from outside. Smooth any burrs 
with emery cloth. Deep nicks require 
grinding of seating surface with special 
equipment that allows grinding wheel to 
follow manhole contour. 

Don’t use gaskets more than once. 
Use dry graphite on both faces of a new 
gasket to prevent sticking when man- 
hole is removed. Pull up manhole nuts 
when boiler is cold and as soon as leak 
appears after you start to raise steam 
on the boiler. 

If no leaks appear, pull up nuts hard 
when boiler is at line pressure. There’s 
no danger in this practice. FA may 
have better results with spirally wound 
gaskets. Use them dry or as the manu- 
facturer directs you. 

J J Geist Brooklyn, N.Y. 
OTHER READERS sending answers, which 
we omitted because of lack of space, 
are the following: 


AH Pittsfield, Mass. 


A J Breucetmans New York, N.Y. 


YOUR 


1 What Causes Feed- 
Pump Vibration? 


Our 4-stage boiler-feed pumps 
are designed to handle 650 gpm 
of 300-F water at 2400 rpm with 
209-ft suction head and 1193-ft 
discharge head. Head developed 
by pumps was to be 984 ft. 

First pump vibrates seriously 
at speeds between 2150 and 2200 
rpm. Second unit developed 
same condition after running a 
short time. Third pump now 
does the same after running well 
for three years. 

Balancing drum shaft 
sleeves on No. 3 were badly worn 
when we opened it. Replacing 


TWO NEW PROBLEMS FOR FEBRUARY 


them hasn’t done any good be- 
cause pump still vibrates. 

Our operating conditions are 
not the same as design values 
used. Suction head is 225 ft, dis- 
charge head 1035 ft. 

What causes this vibration? 
How can we stop it now?—BP 


How Many Men for 
Maintenance Work? 


Within about a month our new 
industrial plant for manufactur- 
ing chemicals will be ready to 
begin production. It has close to 
4000 electric motors ranging 
from fractional to 600-hp units. 
Right now I am planning my 


_ Don’t miss next month’s problems. Another chance to use your ingenuity 


maintenance crew for electrical 
work. We will do all ordinary 
maintenance jobs, but will send 
out heavy coil-rewinding jobs. 

Besides these motors we will 
have modern lighting through- 
out the plant, several elevators, 
complete alarm systems for proc- 
ess vessels and numerous auto- 
matic controls. 

In planning my department 
I'd like some help from Power 
readers in choosing the number 
and type of men. How many 
foremen do we need? How many 
master electricians and helpers? 
What's the best way of finding 
number of men needed for each 
job?—-KL 


Will you help readers who sent us problems? Extra pay for photos or sketches 
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As an engineer responsible for efficient, eco- 
nomical plant operation, you know only too 
well that corrosion of steam and condensate 
lines can send costs skyrocketing through pipe 
replacement, interrupted production, and in- 
creased labor and maintenance. Perhaps you, 
like many other engineers, have tried stop-gap 
methods to check the problem only to find 


them partially effective or far too costly. 


Realizing the importance of this major indus- 
trial problem, Betz Laboratories has developed 
its patented filming amine treatment. Here, at 
last, is a simple, inexpensive, and practically 
100% effective method of eliminating this 
costly and production-disrupting headache. 


For example, a linoleum company, operating 
at 150 psi and producing 300,000 pounds of 
steam per day, employed sodium zeolite sof- 
tening for a high bicarbonate raw water. The 
carbon dioxide content of the steam averaged 
40 ppm. Continued maintenance was required 
due to failure of condensate lines from the 
steam kettles and unit heaters. After the film- 
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ing amine treatment was applied, maintenance 
records showed an annual saving of approxi- 
mately $8,000.00! And, a large part of this 
saving was obtained by eliminating weekend 
over-time work on pipe replacements. 


Why not take the first step toward ridding 
your plant of corrosion now? Call in a Betz 
Engineer. Ask him to show you how Betz 
Specialized W ater Conditioning Service can help 
you... quickly ... economically . .. effectively. 
W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: 
Betz Laboratories Limited, Montreal 1. 


See for yourself how 
Betz filming amine 
treatment eliminates re- 
turn line corrosion and 
reduces operating costs. 
Send for Technical 
Bulletin No. 124. 
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UMENTS 


Here's the place to unload your gripes to editors, manufacturers 


and fellow engineers 


Equalizing 
/ine 


Tank outiet heater 


Removing Tube Bundles 
Wuire E H Roper’s article, “Removing 
Coils from Full Oil Tank” (p 125, Nov 
Power), explains a practical way of 
shutting off oil supply to a tank-outlet 
heater, the method is very expensive. 
Large-diameter gate valves are costly. 
In some cases cost of valve may exceed 
that of heater. 

Simple-operating swing valve shuts 
off oil flow if tube bundle has to be re- 
moved. A machined surface on the heat- 
er shell and a flapper valve hinged at 
top-back end of shell do the work. Flap- 
per has neoprene insert gasket that sets 
on the machined surface, oil pressure 
inside tank causes positive sealing. Han- 
dle extends to roof. Oil-equalizing line 
between storage tank and heater shell 
allows easy reopening of swing valve by 
equalizing pressures. Valves can be fur- 
nished as standard equipment. 

H S Lewis Newark, N.J. 

Manning & Lewis Engineering Co 


Is Dead Stop Possible? 


MARMADUKE’S story about a Liberty 
ship’s engine stopping dead (p 142, 
Nov Power) is just a sea story. With 
his safety valves blowing to atmosphere, 
he must have had about 235 psi both 
in his drums and at his throttle. The 
wheel, having just left the water, must 
have been turning at 72 rpm or more. 
Momentum of wheel, bull gear, crank 
webs and all the other heavy parts, 
plus about 25 in. Hg in the condenser 
and 235 psi at the throttle, would cer- 
tainly have kept the engine running. 

If some tremendous force had brought 
it to a sudden dead stop, Marmaduke 
would have had to break out the oars 
and row to port, because he would not 
have had a propulsion plant left. 


JJ Getst Sheepshead Bay, N.Y. 


Epiror’s Note: But engine did stop, 
regardless—just as Marmy said. 
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About 'Namby-Pamby Education’ 


I CAN EXPRESS an opinion on your edi- 
torial, “Namby-Pamby Education” (p 
67, Nov Power), for these reasons: (1) 
I came up both ways. In 1906, at 16, I 
was taken out of high school and put to 
work. Four years later I went back, 
finished both high school and college. 
(2) For a year I taught vocational 
classes in high school, and observed the 
attitude of one type of student. 

I started working in the days of 
catch-em-young, treat-em-rough, tell-em- 
nothing. The old practical-experience 
men looked on college graduates as sus- 
picious characters. Anything learned 
out of a book was no learning at all. 

These men said: “Authorities require 
four years of high-school subjects to 
enter college. None of the subjects has 
any practical value, but they are re- 
quired. So unless you are going to col- 
lege, high school is wasted. It is better 
to go to work as soon as you finish 
grammar school.” 

But I know from experience that this 
reasoning is wrong. In any branch of 
engineering or science, high-school sub- 
jects are absolutely essential. Even if I 
had known I had to work for several 
years between high school and college 
I would have taken a college-prepara- 
tory course. 

This is my idea of a good course: 

(1) Mathematics: algebra, plane. 
solid and spherical geometry, and plane 
and spherical trigonometry. If possible, 
also coordinate geometry, elementary 
calculus or descriptive geometry. 

(2) English: Four years, with as 
much oral and written composition, pub- 
lic speaking, and debating as possible. 

(3) History: Four years, including 
ancient, medieval, modern, English, and 
U.S.; also U.S. and your own state con- 
stitutions, and your city charter. 

(4) Science: physics, chemistry and 


physical geography, possibly biology. 

(5) Latin: two years or more to give 
you a better understanding of English, 
and of scientific terms. 

(6) Mechanical drawing: one year, 
with particular attention to care of in- 
struments, lettering and ability to do 
neat pencil and ink work. 

(7) Freehand drawing: one year to 
develop a sense of proportion. 

I was taught that a boy’s parents go 
to considerable effort to send him to 
school. So it is his duty to make the 
most of his opportunities. If he fails in 
this he should be taken out of school 
and put on his own. 

Since adoption of compulsory educa- 
tion until 18, or work permits at 16, a 
type of student is kept in school to 
whom education beyond mere reading 
and writing has doubtful value. Numer- 
ous boys in high school say, “Just using 
up time until I am 16 and can get a 
work permit. What’s the use of schoo! 
anyway? I can make as much money 
heating rivets in a shipyard as a school 
teacher earns after five years of study 
in college.” 

Another type believes he can take it 
easy, have a good time, then make a 
last-semester spurt to finish at the top. 
Other students apparently do poorly at 
the beginning, but hard work and con- 
centration finally show results. 

Education should emphasize funda- 
mentals. Teach a student what he is 
studying and why, show him it is to his 
interest to make the most of his oppor- 
tunities. I have known men studying 
elementary arithmetic in night school to 
say, “How foolish I was not to learn 
this earlier. Why didn’t my parents 
and teachers make it clear, instead of 
letting me grow up with wrong attitudes 
on education?” 

H T Livineston Los Angeles, Calif. 


Likes Proverbs 

May I coMPLIMENT you on the leaflet 
entitled, “New Proverbs for Young En- 
gineers”? These proverbs cors’itute in- 
formation that all men wish to have, 
but they don’t know where to find it. 
Let me commend you on the foresight 
and ingenuity you have shown in com- 
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piling this most interesting leaflet. 
WC Hercraves — St Louis, Mo. 


Epitor’s Note: Proverbs referred to 
were written by Phil Swain and pub- 
lished in Power some years ago. Many 
thousands have been distributed. If you 
would like a copy let us know. Leaflet 
is free while supply lasts. 


i 
} 
Oi! storage tank 
Handle extends to roof--- 
a im 
1 ( hi Swing 
open “4 
E 
POWER 


User Reports 
ARMSTRONG 


cut his fuel bill 


[20% 


and speeded heat-up 


[15% 


“BLAST” TRAPS PROVE TO BE 
ANSWER FOR FAST HEAT-UP 


THERMIC OPEN THERMIC CLOSED 


Where steam is turned on and off 
periodically, blast traps give really fast 
heat-up, provided accumulated air and 
condensate is pocketed and will be 
pushed out ahead of incoming steam. 
A large auxiliary thermic vent in the 
bucket opens when the trap is cold, 
letting air whistle right through trap. 
When trap reaches 210°F the thermic 
vent closes and trap operates as a 
standard trap (see drawings above). 
Blast traps are ideal for single pipe 
coils, small on-and-off unit heaters, 
on-and-off multiple coils, drip points, 
etc. See page 39 of The Steam Trap Book. 


SEND FOR YouR FREE COPY 
OF THE 44-PAGE ; 
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ARMSTRONG STEAM TRAP BOOK! 
Complete data on selection of traps for all ST = 
types of equipment plus installation and 
t dations, trap list 
prices and data, Name 
Title 


THE problem of operating steam 
heated equipment efficiently is basic- 
ally the same whether you operate a 
greenhouse, a refinery or a food 
processing plant. That is why the 
experience of Reiss’ Greenhouses, 
Minneapolis, should prove of inter- 
est and value to you. 


By replacing old, inefficient steam 
traps on heating piping with an indi- 
vidual Armstrong “blast” trap on 
each coil, Reiss’ cut its fuel bill ex- 
actly 20% and speeded-up heating of 
cold coils by 15%. 


You Get More Out of Your Fuel When You Use Armstrong “Unit Trapping” 


Experience of Greenhouse Owner Points Way 
to Greater Efficiency in Any Plant... 


JUST CLIF THIS TO YOUR COMPANY LETTERHEAD AND MAIL: - 


ARMSTRONG MACHINE WORKS 
812 Maple Sreet, Three Rivers, Michigan 


Please send me The Steam Trap Book. 


11. 


This benefit was gained solely because 
Armstrong traps drain condensate 
and air from steam heated units as 
fast as it accumulates and without 
leaking steam. In Reiss’ case the 
“blast” traps described at the left 
were particularly beneficial, and may 
be in your case. For complete infor- 
mation call your local Armstrong 
Representative, or write: 


ARMSTRONG MACHINE WORKS 
812 Maple Street, Three Rivers, Michigan 


“eee eee eee 


: 
» =. CHO Ay 
{ 
: 
PES 
A 
| 
—— 


CORKBOARD for floor of cold-storage warehouse is placed on 
cured, insulation adhesive layer sprayed over 30-Ilb felt sheet 


MOBILE SPRAY UNIT sprays ceilings with cold-setting insu- 
lation adhesive. The first layer of Fiberglas goes on next 


‘yd 


VAPOR BARRIER of cold-setting insulation adhesive sprayed 
Results are excellent 


on 15-lb felt nailed to wooden walls. 


COLD-SETTING INSULATION products 
for refrigerated spaces are plasticized- 
base asphalts. They are usel for vapor 
barriers, insulation adhesives and pro- 
tective coatings. 

Advantages. Cold-setting products 
need no preheat. Setting is fast, applied 
with brush, spray, trowel. These self- 
sealing asphalts of special composition 
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fill nail holes, crevices. Elimination of 
heating protects workmen from burns, 
plant from fires. 

Adhesive. This is a heavy-bodied 
asphaltic emulsion compounded with- 
out fire-hazardous petroleum solvents 
or water-absorbent clays. It won’t re- 
emulsify. After setting, adhesive is 
very tacky, even at low temperature. 
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GENERAL VIEW of a completed room. Fibergla 
used on walls and ceilings. Guards protect walls, columns 


FIRST LAYER of corkboard is sprayed with cold-setting insula- 
tion adhesive. Tacky adhesive helps hold second layer in place 


a 


QUICK-LEVERAGE temporary jacks press final Fiberglas-insula 
tion layer into place. 


Both layers have coating of adhesive 


s insulation is 


Cement. Pressure-sensitive, rapid, 
waterproof set with high holding power 
on absorptive surfaces makes this ce- 
ment ideal for cold-storage, etc. Free 
flowing for easy troweling, has no odor. 

Coating. Factory-prepared materials 
set to tough, ductile, leathery coat. 

Courtesy American Bitumuls & As- 
phalt Company, San Francisco, Calif. 
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positive closing 


This revolutionary “Non-Slip” . 

Handwheel introduces another 

Lunkenheimer improvement! 

Four rounded, non-slip lugs are 

gripped comfortably and firmly 

—operator’s hand can’t slip, 

even when wet or greasy. Result: Ordinary hand 
leverage closes the valve tight. 


Ch WRITE FOR the name of your near- 
The new “Non-Slip” Handwheel is cooler, too—and eat 


keeps the operator’s hand away from the top of 


Slip” Handwheel. See them 
the stem, which may be hot. It’s sturdier, easier to shaun, 


heimer Company, Box 360A, Cin- 
operate, and makes your valves last longer. cinnati 14, Ohio. 


* Patent Pending 


BRONZE IRON STEEL 


THE ONE CQ NAME IN VALVES 
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PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 


€=Bottom! center im 
++ + ond side TTT TT me 


-+ 


center line’ 
14) side _and|bottor 
i) ceniter!line 


Easy Sketching System—6 


& Now we come to hookups and tanks. bottom and sides are located and how’ drawn with a compass, but this is not 
Although most plant tanks are round, — the inlet and outlet pipes connect with possible with the open water tank shown 
it saves work (and is often good enough the tank along these lines. The con- at 7. Here the top square is drawn in 


for a rough hookup chart) to draw nection points in E are exactly the same cabinet projection as a diamond. The 
them square ended. Yet sketching a_ as in D. 


top tank circle now appears as an el- 


cylindrical tank is fairly easy if you Tank F shows the same construction _lipse, tangent to the center points of 
draw it with the round end facing you. ona larger scale. Here the middle cir- the four sides. 

Then you can draw the end with a com- cle of the tank is also drawn. Its center To do this well, first mark the four 
pass. lies on the diagonal line connecting the center points (sketch H) and draw the 


The tanks in the top hookup are pic- centers of the two end circles. Points contacting parts of the ellipse. Then 
tured both ways. Note that the circular A, B, C and D are centers of top, bot- complete the ellipse freehand, or with 
tank E is constructed by drawing a cir- tom and sides on tank F and also on a template. This gives the tank top. 
cular tank inside the square tank of D. tank GC. Visible part of the tank bottom is 
In D, see how the center lines of top, merely a copy of lower half of ellipse. 


So far all circular parts have been 
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THE AMAULGAMATED SUGAR COMPAN) 
Nyssa, Oregon 


Four 24-inch S-A belt feeders with vari- 
able speed drives carry coal from track 
hoppers to a main conveyor belt. This 
24-inch belt carries the coal 240 feet to a 
REDLER L-type elevator. The REDLER 
elevator discharges on the seventh floor 
level to a horizontal REDLER that runs 
for 80 feet and feeds the stoker hoppers. 
Operating 6 hours out of 24, the complete 
system handles about 300 tons a day— 
16,616 tons in last year’s operating season. 


yslems give coal a long ride 


AT LOW COST with “free” transfers 


Coal must move hundreds of feet and 


Belt Conveyors 
REDLER Conveyor-Elevators 
ZIPPER Conveyor-Elevators 


however simple or complex—the ex- 
Weigh Larries 


Crushers, Roll and Ring Type 

Bucket Elevators 

Pivoted Bucket Carriers 

Screw Conveyors 

Skip Hoists 

Belt, Pan & Plate Feeders 

Truck Hoppers & Bin Gates 

TELLEVEL Bin Level Controls 

Water Intake Screens 

SEALMASTER Ball Bearing 
Units 

Write for a bulletin 

on any of the above 
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seven stories up to feed the stoker 
hoppers at this sugar plant. Several 
transfer points between conveyors are 
involved and the whole operation must 
be clean and dustiless. 

Whatever the coal handling problem— 


STEPHEN 


5 Ridgeway Avenue, Aurora, Winois NMFS. Angeles, Colif., Belleville, Ontario 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF 


perience of S-A engineers, teamed up 
with the complete line of S-A equip- 
ment units, can find an economical and 
efficient solution. What’s your prob- 
lem? Write today—see if we don’t come 
up with an answer profitable to you. 


“ADAMSON 


BULK MATERIALS HANDLING EQUIPMENT 
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“In amongst the coal? In a pig’s 
neck!’’ sputtered the ship’s Chief 


Marmy’s Blood Money 


B® Every NOW AND THEN we run across 
a Power reader who has either sailed 
aboard ship or worked ashore with 
Marmaduke Surfaceblow. Result is al- 
ways an unusual story, to say the least. 
Yesterday R B Smith of the New York 
Board of Transportation told us he 
sailed with Ma‘my years ago. We got 
busy and jotted down a few things that 
add up to the following story. You will 
notice, for a change, Marmaduke isn’t 
telling this story on someone else. We 
really switched the cards on the old boy 
this time. 

Back in 1914, the transatlantic liner 
SS California of the old Anchor Line 
signed on a fireman in Glasgow who 
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soon became known as a character 
aboard ship. He was a big burly Amer- 
ican, named Marmaduke Surfaceblow. 
Seems that Surfaceblow held an Ameri- 
can unlimited chief engineer’s license. 
But he missed his American ship in 
Glasgow and signed on the Bri*ish ship 
as a fireman to work his way back to 
the States. 

The California had twelve Scotch ma- 
rine boilers of three fires each. One low 
fire in the center and two high wing 
fires. She burned coal and, like many 
ships of that period, she paid a bonus 
to the firemen for keeping steam up 
near the popping-off pressure. This 
point was marked by a red line, known 
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aboard British ships as the “blood.” 
And every fireman was out to earn as 
much “blood money” as possible. 

A fireman’s reputation depended on 
the amount of blood money he earned. 
That made competition keen and there 
was plenty of jealousy. Not only that, 
but firemen would work all the tricks 
of the trade to make it tough for their 
relief to earn a bonus. A _ favorite 
scheme was to leave dirty fires loaded 
with clinkers. That made it hard to 
keep up steam while cleaning fires. So 
there were plenty of hard feelings and 
fights. 

Marmaduke was easily the biggest 
fireman aboard. He was 6 feet 4, and 
must have weighed 240 pounds in those 
days. But it was all beer and muscles. 
And the way he handled a slice bar and 
heaved in that coal was a pleasure to 
watch. His fires were all in top shape. 
And Marmy would make his rounds 
from boiler to boiler, helping each of 
his watch mates who needed help to 
keep their fires in top shape. 

After the first few sea watches, it was 
easy to see that Marmy’s watch would 
hit the jackpot for keeping the steam 
near the blood. His relief, a rowdy bar- 
rel-chested, Glasgow Irishman named 
Matt Feely, had been kingpin in the 
fireroom up until Marmy signed on. But 
Matt played dirty pool and gave his re- 
lief, a little London Englishman named 
Rod Wicks, a tough time. 

Marmy took sides with Wicks and 
started leaving dirty fires for Matt Fee- 
ly. But Matt was only good at dishing it 
out and complained about Marmaduke 
to his watch engineer. Then one day 
Matt buttonholed the chief engineer 
up on deck. 

Marmy got tired of Matt’s complaints. 
One watch he made up his mind to 
really give Matt something to gripe 
about. Just before he was relieved at 
two bells, he hoed away the red coals 
in the middle of a high fire. Then he 
heaved in the heavy ship anvil. Next 
he covered up the anvil with burning 
coal. 

Matt came on watch and _ started 
checking his fires as usual. When he 
came to that huge “clinker” in the mid- 
dle of that high fire, he let out a roar. 
After trying to break it up with his slice 
bar, he called in the watch engineer. 
The engineer helped Matt wrestle with 
it. then sent the chief engineer an SOS. 

The three of then: finally worked that 
anvil out onto the floorplates. But the 

chief was poppin’ mad and he sent a coal 
passer to get Marmaduke. The coal 
passer found Marmy in the fireman’s 
foc’s’le playing a red-hot game of poker 
and nursing a bottle of Sandpaper Gin. 
When Marmy was told that the Chief 
(Continued on page 196) 
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Children get the hang of a bubble pipe almost by 
instinct . . . it’s so simple and easy to use. Pipe welders 
report that they find Midwest Welding Fittings simple 
and easy to use because they are so uniform... so 
accurate to dimension . . . and because of their greater 
variety. Representative of this greater variety is the 
Midwest Reducing Elbow (shown at right) which takes the 
place of a standard elbow and a reducer . . . requires 
only two welds instead of three. For more information on 
why Midwest Welding Fittings are simple and easy to 
use, ask for Catalog 48. 


USE 


Midwest Reducing Elbow replaces two fittings: 
(1) a straight size elbow and (2) a reducer. 
One weld is eliminated with a resultant saving 
in layout time, welding, and cost. Pressure 
drop is reduced, appeorance is improved and 
the piping is easier to insulate. Sizes to 12”, 
reductions to half size. 


MIDWEST PIPING & SUPPLY CO., INC. 


Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Louis, Passaic, Los Angeles and Boston 
Sales Offices: 

New York 7—50 Church St. © Chicago 3—79 West Monroe St. 
Los Angeles 33—520 Anderson St. * Houston 2—1213 Capitol Ave. 
Tulsa 3—224 Wright Bldg. * Boston 27—426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
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JENKINS PRACTICAL PIPING LAYOUTS 


How to plan 


The air-washer is one of the oldest methods of condi- 
tioning air for beth industrial and non-industrial 
purposes. This device can be used to cool and dehumid- 
ify, or heat and humidify as well as clean air. 

The system illustrated is a two-stage air washer 
designed to cool and dehumidify air for non-industrial 
(comfort) purposes. Although there are many possible 
piping arrangements and systems, the one shown is 
most generally used, 

The piping is arranged to produce a counter-flow 
heat transfer between the spray water and the air. 
Basically, the system consists of a sheet metal housing 
in which nozzles spray water into an air stream, with 
water and air moving in the same direction. The effect 
of the spray water on the air stream is dependent on 
the temperature of the water and the wet and dry 
bulb conditions of the entering air stream. 

Water from a chiller is sprayed through second 
stage nozzles for final cooling and dehumidifying of 
the air to the condition desired for use. This process 
raises the temperature of the spray water, which is 
collected at the bottom of the tank. Still at a tempera- 
ture below the dew point of the entering air stream, 
this water is then pumped through the nozzles of the 
first stage. Here, too, the spray water cools and dehu- 
midifies the air stream. This further raises the tempera- 
ture of the spray water, which is then pumped back 
through the chiller where heat picked up in the two 
stages of the air washer is removed. The entire cycle 
is then repeated. 

Excess moisture removal is effected between stages 
by a series of baffles which drastically changes the 
direction of the air stream many times before it enters 
the final stage. These violent directional changes cause 
any droplets of water suspended in the air stream to 
drop out. The baffles are kept constantly wet by separate 


water spray, and collect dust and dirt from the air 


stream. Thus, air is cleaned sufficiently for most normal 
purposes. Final air conditions are automatically con- 


The extra measure of efficiency and endurance built into 
all Jenkins Valves is a distinguishing feature of Jenkins Iron 
Valves, which are made in a broad range of patterns and 
sizes. Yet you pay no more for this extra value. Compare the 
quality, and see why it pays to specify Jenkins Iron Valves. 


PIPING CONNECTIONS 
FOR AN AIR-WASHER AIR CONDITIONING SYSTEM 


trolled by proportionate mixing of chilled and return 
water by means of a three way valve. 

Jenkins Fig. 651-A Iron Body Bronze Mounted 
Gate Valves are recommended for various shut-off and 
other points in this system. The solid wedge and semi- 
steel body and bonnet provide maximum resistance 
to pressure strains. The through-port design of the body 
permits free flow without constriction. Operating 
threads are on the outside, allowing easy cleaning and 
lubrication. The rising spindle serves to indicate the 
position of the wedge, which is solid bronze in the 
smaller sizes, and cast iron with rolled-in bronze rings 
in the larger. The valve is equipped with renewable 
bronze seat rings. 

Consultation with accredited piping engineers and 
contractors is recommended when planning any major 
piping installation. 

To save time, to simplify planning, to get all the 
advantages of Jenkins specialized valve engineering 
experience, select all the valves you need from the 
complete Jenkins line. It’s your best assurance of lowest 
cost in the long run. Jenkins Bros., 100 Park Ave., New 
York 17. Sold through leading Industrial Distributors 
everywhere. 


Fig. 651-A 
Solid Wedge — O.S.&Y. 
Rising Spindle 
IRON BODY GATE VALVE 
125 Ibs. Steam 
2” to 12” 
200 Ibs. O.W.G. 
14” to 24” 
150 Ibs. O.W.G. 
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B Place valves correctly in the line 
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DEFENSE DIGEST 


Your roundup of mobilization news and trends 


da 
affecting power men 


1952 power figures show that U.S., with less than 7% of world population, produced 
45% of estimated world power. Russia and satellites accounted for about 16%. 

Last year’s U.S. output of more than 400 billion kwhr was two-thirds more 
than the first ‘‘peace’’ year (1946), two and a half times more than at the start of 
World War JJ (1941), and more than five times output 25 years ago, Reflecting 
differences in reserves and load factor, capacity at end of 1952 (about 84 million 
kw) was again about two-thirds more than 1946, almost exactly twice capacity in 
1941, and almost three and a half times capacity 25 years ago. 


Copper users can expect more metal in 1953 than any year since World War II, but 
problems remain. Many feel price is too low to stimulate new output. 


Arms-spending rise will continue through 1953 but nature of spending will change. 
More dollars will go for items coming off production lines, less for plant expan- 
sion and inventory buildup. So net effect on the economy will be less. 


Latest St. Lawrence Seaway bill (sponsored by Sen Wiley, R) looks to have a good 
chance to reach Congress floor. It would permit Federal government to join 
Canada in building a deep-draft channel in the International Falls section, but 
would leave associated power project to be built by Province of Ontario and 
New York State. 
Divorcing the power angle from the seaway proper may make Wiley’s bill 
the exception in a long list Congress has ignored or turned down. Canada has 
announced it will build the channel single-handed if legal path is cleared for the 
power project, which includes a dam vital to the waterway. 


Cheaper synthetic rubber is promised by a new process developed by B F Goodrich. 
Still in pilot stage, new centinuous method blends butadiene and styrene in 15 
minutes, against 10 to 12 hours the old way. It may cut plant costs in half. 


Critical materials list is now shorter by 13 items, according to Defense Production 
Administration’s List of Basic Materials and Alternates (Issue No. 10). Remain- 
ing in ‘‘most critical’’ category are: titanium, cobalt, columbium, molybdenum, 
nickel, tantalum, heavy castings, nickel-bearing stainless, diamond bort. 


More natural-gas pipelines will be needed if all potential customers are to get 
service, reports Petroleum Administration for Defense. Utility-company figures 
indicate sufficient supply for peak-day loads in winter of 1952-53 (normal 
weather). But peak-day demands of all potential customers in winter of 1955-56 


are expected to be 50% more than 1951-52 peak (38 billion cu ft against 23.5 
billion). 


Aluminum output losses caused by hydro-power shortages in Pacific Northwest and 
the Tennessee Valley are expected to run about 120 million lb in first quarter of 
1953. Losses are being met by thinning the industry’s ‘‘pipelines’’ and reducing 
allotments to the national stockpile. These adjustments and improvement in 
water conditions should bring 1953 situation back into line. 
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Recently the Sturtevant Division of Westinghouse introduced another major 
advance in fan design—the new Airfoil-Bladed Centrifugal Fan. Now, just off the 
press, is a new catalog describing it in full detail. 


Sturtevant’s scientific application of Airfoil Blading has produced a new high in 
efficiency and a new low in noise level. Result: 


Peak Efficiency .... .++--90% plus 
Noise Intensity . 65% less 


Wherever a lower operating cost means more than first cost—where evaluation 
and a reasonable price mean more than a low price—the Westinghouse Airfoil, 
Non-Overloading Fan is the answer. 


Get your free copy of Catalog 1320 today. Contact your nearest Westinghouse- 
Sturtevant office, or write to Westinghouse Electric Corporation, Sturtevant 
Division, Hyde Park, Boston 36, Mass. 


Westinghouse 


Almron 


with AIRFOIL BLADING 


vA 


Airfoil Fans Installed 
or to be Installed at: 


Consolidated Edison—Astoria 
Consolidated Edison—East River 
Duke Power Company—Buck 


New York State Electric & Gas Corp.— 
Greenidge 


Pennsylvania Electric Company— 
Shawville 


Tennessee Valley Authority— 
Kingston-Colbert 


Hartford Electric Company—Laurel 
Southern California Edison—Redondo 


Tucson Gas & Electric Company— 
Station #3 


Gulf States Utilities—Nelson 


Squirrel Hill Vehicular Tunnel— 
Pittsburgh 


Kaiser Manufacturing Co.—Detroit 


you CAN BE SURE...iF «Westinghouse 
STURTEVANT DIVISION 
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Italy's Lardarello Geysers Take On More Load 


Recently opened Lardarello, Italy, Power 
Station No. 3 is one more of the im- 
portant geothermal steam stations mak- 
ing use of the natural steam vents or 
geysers in this region. This one adds 
still another 120,000 kw of turbine’s 


generator capacity on the line in four 
30,000 kw units, plus two 15,000 kw 
auxiliary and standby turbines. An esti- 
mated 900,000,000 kwhr will go out on 
the transmission line to swell the yearly 
total to 2% billion kwh in this region. 


Nation’s Power Capacity Holds Edge 


The president of the Edison Electric 
Institute, Atlantic City Electric Co’s 
Bayard L England, in the recent EEI 
year-end Review, painted a most en- 
couraging picture of the major power 
industry developments in 1952. 

Perhaps the most significant was the 
organization of the Ohio Valley Electric 
Corporation by 15 power companies of 
that region to Luild two steam plants 
with a combined capacity of 2.2 million 
kilowatts for the Federal Government's 
Atomic Energy Commission. This or- 
ganization follows the pattern’ estab- 
lished two years earlier by the five-com- 
pany Electric Energy Inc, which is 
installing 900,000 kilowatts in southern 
Illinois near Paducah, Kentucky, also to 
supply power to the Federal Govern- 
ment. 

A similar pattern of cooperative ac- 
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tion in a major undertaking is the pro- 
posal of five New York State power 
companies to carry out, if Congress 
grants permission, the redevelopment of 
Niagara Falls. 

These examples, England feels, nullify 
the claim often made that private capi- 
tal is unable or unwilling to undertake 
large-scale po yer developments and that 
the Federal Government must, there- 
fore, build such projects. 

Another development of long-range 
importance to the power industry is the 
study of the technical and economic 
problems of converting atomic energy 
into electric power by five groups of 
companies under agreement with the 
Atomic Energy Commission. Among the 
companies entering into these agree- 
ments are the Union Electric Company 
of Missouri, The Detroit Edison Com- 
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Coming Events 
March 24-27—Second Annual Ameri- 


can Power Conference, Sherman Hotel, 
Chicago, Ill. R A Budenholzer, Chairman, 
Illinois Institute of Technology, 3300 Fed- 
eral St, Chicago 16, III. 


March 24-27—National Power Show 
and annual meeting National Assn of 
Power Engineers held in conjunction with 
American Power Conference, Sherman Ho- 
tel, Chicago, Ill. A F Thompson, sec, 176 
W Adams St, Chicago, Il. 


April 10-11 — Michigan Engineering 
Society, Kellogg Center Hotel, Michigan 
State Campus, East Lansing, Mich. J E 
Wilbur, sec, P O Box 573, Kalamazoo, Mich. 


April 13-15—American Society of Lu- 
brication Engineers, annual meeting, Ho- 
tel Statler, Boston, Mass. W P Young- 
claus, Jr, ASLE, 343 S Dearborn St, 
Chicago 4, TIl. 


April 17-18—New Jersey Society of 
Professional Engrs, 29th annual conven- 
tion and exhibition, Hotel Essex House, 
Newark, N. J. C J Dodge, exec director, 
NJSPE, 86 E State St, Trenton, N. J. 


April 22-24—American Institute of 
Electrical Engineers, Southern district, 
Seelbach Hotel. Louisville. Ky. H H Hen- 
line, secy, ATEE, 33 W 39th St., New York 
18, N. Y. 


April 28-30—American Society of Me- 
chanical Engrs, spring meeting, Dresch- 
ler-Warrick Hotel, Columbus, Ohio. O B 
Schier, mgr, ASME, 29 W 39th St, New 
York 18, N. Y. 


pany, the Commonwealth Edison Com- 
pany and Public Service Company of 
Northern Illinois, the Pacific Gas and 
Electric Company, and the Pioneer Serv- 
ice and Engineering Company of Chi- 
cago. By arrangement, engineers from 
several other power companies are par- 
ticipating in the studies under these 
agreements. 

The withholding by Congress of ap- 
propriations for many unnecessary du- 
plicating transmission lines and other 
power facilities proposed by govern- 
ment bureaus was another significant in- 
dustry development of 1952. 

England emphasized that an adequate 
supply of power was available in all 
sections of the United States throughout 
the year 1952, with two exceptions. In 
the Pacific Northwest drought was ex- 

(Continued on page 224) 
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Whatever your fuel picture, 
there’s a B&O coal to fit it! 


@ In the Baltimore & Ohio area lies a 
treasure-land of Bituminous—an almost 
inexhaustible source of low-cost heat and 
energy. Here are found Bituminous coals 
of all varieties—for power, for coking, for 
steam, for space heating. 

B&O coals are excellent for generating 
steam in utility and industrial power plants, 
sor steel mills, malleable iron plants, gas 
plants, lime and brick kilns, cement and 
glass plants, and potteries. 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


BALTIMORE OHIO RAILROAD 


Constantly doing things —better! 
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Whatever your “burning need,” Indus- 
trial or Domestic, there’s a B&O coal to 
meet it—and we are ready to help you find 
the best for your purpose. Just ask our man! 


LAKE ONTARIO 


LAKE 
MICHIGAN 


VINTONDALE 
COMME LLSWILLE 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


HIGHEST HEAD AND LARGEST HYDRAULIC TURBINES BUILT IN EUROPE 


10 Digests for you on: 
HYDRO POWER 
PUMPS 
GAS TURBINES 


Highest-head kaplan turbines 


Head, Output, Speed, 
ft hp rpm Manufacturer 
230 31,800 375 Neyrpic 
199 13,600 500 Escher Wyss 
188 5,730 500 Escher Wyss 
184 5,005 500 Charmilles 
17 28,000 250 English Electric 
165 25,000 3990 Charmilles, with 
English Electric 
130 105,650 127 Karlstad 


High-powered hydraulic turbines 


Highest-head pelton turbines 

Loca- Head, Output, Speed, 
Plant name _tion ft hp rpm Manufacturer Plant Name Location 
Reisseck Austria 5800 31,000 750 Charmilles Bort-Rhue* France 
Dixence Switz. 5700 50,000 500 Charmilles Barcis Italy 
Mieville Switz. 4750 47,800 500 Charmilles Requejada Spain 
Poriillon France 4280 55,600 500 Charmilles with Rocchetta Italy 

Alsthom-Charmilles Invergarry* Scotland 

Pragnieres France 3920 100,000 428 Neyrpic Pollaphuca Ireland 
Pianto Netto Itely 3920 14,700 600 Riva 
La Bathie France 3820 96,400 428 Neyrpic Ligga* Sweden 

Highest-head francis turbines 
Fionnay * Switz. 1490 =. 63, 200 750 Escher Wyss Bort Les Orgues France 
Limberg Austria 1430 77,700 500 Escher Wyss 
Vinstra Norway 1360 69,000 500 Kvaerner Brug Chastang France 
Fiastrome Italy 1320 20,140 1,000 Escher Wyss Harspranget Sweden 
Hol Norway 1265 60,000 500 Kvaerner Brug Sungari Manchuria 
Kaprun* Austria 1245 71,060 Escher Wyss Kilforsen Sweden 
Bitto Italy 1225 14,625 1,260 Escher Wyss Ligga* Sweden 
Roduno Austria 1130 66,200 500 Escher Wyss Pragnieres France 


336 §=©154,000 187.5 Charmilles, Alsthom- 
Charmilles, Neyrpic 

233 135,000 F 150 Charmilles, Alsthom 
344 133,350 F 167 Karlstad 
226 115,500 F 125 Escher Wyss 
312 112,730 F 167 Karlstad 
130 105,650 K 125 Karlstad 

3920 100,000 P 428 Neyrpic 


Hydro Power 


Modern Trends in Hydraulic Turbine De- 
sign in Europe. By George A Bovet, 
Charmilles Engineering Works, Geneva, 
Switzerland. 

Modern trends in hydraulic-turbine 
design in Europe are described, especial- 
ly how they differ from American prac- 
tice. Even though there has been no 
major inventions in hydraulic turbines 
during the last 20 years, many outstand- 
ing units have been built in Europe 
for exceptionally high heads and of 
large sizes, as shown in the tables above. 
These tables are picked from extensive 
ones given in the paper. 

The highest head pelton turbines will 
be in the Reisseck plant in Austria, 
rated 31,000 hp under a 5800-ft head. 
This is more thar double the highest 
head used in the U.S. For francis type 
che 63,200-hp units in Fionnay plant in 
Switzerland will have the highest head, 
1490 ft. The 230-ft head of the 31,800 
Bort-Rhue kaplan units in France is 
more than double the highest head used 
on turbines of this type in this country. 
The Bort les Orgues in France has the 
largest francis turbines in Europe, 


154,000 hp. Design capacity of these 
units is about the same as for the Grand 
Coulee units in this country, but the 
latter operates continuously loaded to 
170,000 hp. ASME paper No. 52-A-92. 
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* Under construction; F, francis; K, kaplan; P, pelton 


Mechanical Pumps for High-Tempera- 
ture Liquid Metals. By Philip M Clark, 
Knolls Atomic Power Laboratory, Gen- 
eral Electric Co. 

As a part of the development of 
nuclear power for submarine propulsion 
the General Electric Co designed and 
built a relatively large heat-transfer 
test system in which liquid sodium and 
liquid sodium-potassium were used as 
heat transfer media. 

For this system it was necessary to 
develop a pump that could circulate 
about 400 gpm of liquid metal at tem- 
peratures up to 750 F, without leakage 
at the shaft. But. a small gas leakage 
could exist. Two identical centrifugal 
pumps were built and have operated 
successfully for several thousand hours. 
A description of the pump design, as- 
sociated seal development and operating 
experience ere+presented in this paper. 

Detailed designs of the two pumps 
were developed in cooperation with the 
Buffalo Pump Co, where the two pumps 
were built. Each pump is a single volute, 
radial centrifugal design with a 926 
specific speed and rated 400 gpm, 126 
ft head at 1750 rpm. The pumping ele- 
ments are contained in a large drain 
tank filled with inert gas under pres- 
sure, while the supporting bearing and 
20-hp, motor are above the floor plate. 
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Sealing the pump against leakage was 
one of the difficult problems that had 
to be solved. Different types of packing 
were tried, but without complete suc- 


cess, when the development was 
switched to rotary seals. To keep the 
leakage down to less than 0.1 cu ft per 
hr both carbon and wear rings were 
lapped to less than three light bands 
and in most cases to less than one. 
Minute quantities of lubricant increased 
seal life to more than 2000 hr. ASME 
paper No. 52-A-94, 4 


Development of Special Pumps, Their 
Power Supply, Valves, Bearings, and 
Instrumentation for Liquid Metals. By 
Edward F Brill, Allis-Chalmers Mfg Co. 

When planning and designing nuclear 
power plarts the pumps or blowers for 
circulating coolants through re- 
actors to transfer heat to a power cycle 
or heat sink require special attention. 
They must circulate the coolant without 
failure, leakage or require maintenance 
for long periods. The paper discusses 
the several types of these pumps that 
have been developed and the uses for 
leakless pumps for high pressures and 
temperatures. 

Among the pumps are the hermetical- 
ly sealed designs of which three types 
have been built. They are the canned 
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(Above) View of recently com- 
pleted annex to Consolidated 
Edison’s power plant... another 
link in their gigantic expansion 
program. (Right) Close-up of J-M 
85% Magnesia Insulation on boil- 
er feed lines. It was expertly 
installed by the Asbestos Construc- 
tion Company, Inc., an outstand- 
ing J-M Insulation Contractor. 


Like all materials that went into the new 
power plant addition of New York’s lead- 
ing gas and electric supplier...the pipe 
insulation had to be the best. That's why 
Consolidated Edison Co. specified J-M 85% 
Magnesia . .. industry’s No. 1 insulation for 
many decades and stil/ the leader in its class. 

J-M 85% Magnesia is the leading insula- 
tion on the market for temperatures up to 
600F. It is bonded with asbestos fibers. This 
rugged insulation will not distort regard- 
less of the length of time it stays in service. 
J-M 85% Magnesia fits snug and stays put. 
Heat savings, therefore, remain constant for 
the life of the equipment on which this in- 
sulation is applied. 

For temperatures over GOOF, J-M 85% 
Magnesia is used in combination with 
Superex*, a J-M insulation for service to 
1900F. This double-layer construction, 
known as Superex Combination, eliminates 
through joints and protects the jacket 
against scorching. It also utilizes the higher 
*Reg. U.S. Pat. Off. 


For this new addition to their New York City 
power plant at East River and [4th Street... 


CON EDISON SPECIFIES J-M 85% MAGNESIA 
PIPE INSULATION FOR MAXIMUM FUEL SAVINGS 


heat resistance of Superex next to the hot 
surface, and the greater insulating value of 
J-M 85% Magnesia for the outer layer. 

Experience has proved that all insula- 
tions must be properly installed to pay 
maximum dividends. That’s why Johns- 
Manville offers industry the services of ex- 
perienced insulation engineers and installa- 
tion contractors who have made a career of 
solving complex insulation problems. From 
coast to coast, these engineers and the con- 
tractor’s highly skilled mechanics stand 
ready to combine their talents and give you 
an insulation job that will more than pay 
off your initial investment with maximum 
fuel savings through the years. 


When you face your next insu.ating 
problem... remember that Johns-Manville 
is “Insulation Headquarters.” Consult your 
near-by Insulation Cor:tractor ... or 
write direct to Johns-Manville, Box 60, 
New York 16, New York. In 
Canada, write 199 Bay Street, 
Toronto 1, Ontario. 


Johns-Manville First iw INSULATION 


Skilled Applicators on the team of a 
J-M Insulation Contractor applying J-M 
859 Magnesia to pipelines. Located 
throughout the nation, these contractors 
have had years of expericnce handling 
all types of installations. They know J-M 
85% Magnesia and other J-M insulations 
as quality products, and take pride in 
applying them properly. Result: an insu- 
lation job that pays dividends through 
the years in maximum fuel savings. 
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induction motor; unipolar motor; and 
turbomagnetic drive. The latter may be 
considered to be a canned eddy-current 
clutch driven by a turbine or motor. All 
three have been built in sizes from 1% 
to several hundred horsepower, each for 
a specific application. 

The canned induction-motor drive is 
suited to high system pressures and has 
been designed to handle fluids at 1000 F 
in the rotor space with the pump im- 
peller operating at about 1500 F. Tur- 
bomagnetic drive pumps are suited for 
temperatures up to 1500 F, but at low 
system pressures. Unipolar motor drives 
can be applied to pumping liquid metals 
and has the advantage of being a low- 
voltage unit that requires little electrical 
insulation. It can be built to operate 
efficiently with heavier walled cans than 
the turbomagnetic or canned induction 
motor. 

Bearings, valves, liquid-level indica- 
tors’ liquid-level controllers, flowmeters 
and pressure measurements are also 
considered. A fluid-piston type bearing 
in which the journal is kept centered in 
the bearing shell by liquid under pres- 
sure is described in detail. ASME paper, 
no number, available only from the 
author. 


Electromagnetic Pumps for High-Tem- 
perature Liquid Metals By J F Cage, 
Jr, Knolls Atomic Power Laboratory, 
General Electric Co. 

Liquid metals are used to cool atomic 
energy reactors. To circulate these cool- 
ants special types of pumps, described 
in this paper are used. For this service 
electromagnetic pumps are well suited, 
all of which use the electric-motor 
principle—a conductor carrying a cur- 
rent in a magnetic field has a force 
exerted on it. 

The author shows the elements of one 
of these pumps, known as the Faraday 
type. Liquid metal contained in a thin- 
walled rectangular duct has a magnetic 
field passed through it. An electric cur- 
rent passes through the liquid at right 
angles to the magnetic field. Usually the 
low-voltage power-source conductors are 
brazed directly to the duct. Reaction of 
the magnetic field of the current on the 
field from the pole pieces produces a 
force on the liquid causing it to flow. 
Pumps of this type have been built for 
400 gpm at heads up to 100 ft. A unit 
that delivers 135 gpm against a 21 ft 
head weighs 950 Ib and requires 6000 
amp at 1.25 volts. 

Other designs 


of electromagnetic 


pumps use the induction-motor principle 
and operate on 60-cycle ac. One of these 
delivers 


units 1200 gpm of 850 F 
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Begins on page 154 


sodium at 110-ft head when using 288 
amp at 300 v. This unit weighs 6430 lb 
and requires 2000 cfm of cooling air. 
ASME paper No. 52-A-66. 


Measurement of Pulsating Flow with 
Propeller and Turbine Type Meters. By 
R B Dowdell and A H Liddle, Jr, Build- 
ers Providence, Inc. ; 

It has been conclusively proven, both 

by theory and experiment, that it is im- 
possible to accurately measure pulsat- 
ing flow with a differential type flow 
meter when pulsations are excessive. The 
suppression of pulsations in a pipe line, 
either by filters or surge tanks, is often 
unsatisfactory and may prove to be a 
large expense; thus, a meter which will 
accurately measure pulsating flow has 
long been desired. The data presented 
in this paper show that with the mag- 
nitude and frequency of pulsations 
tested, a propeller type flow meter will 
accurately totalize the flow of an in- 
compressible fluid. The Shuntflow 
Meter, a device which combines some 
of the features of a differential type 
meter and some of those of a propeller 
type meter, though performing accu- 
rately under some conditions, may pro- 
duce readings with considerable error 
when measuring a compressible pul- 
sating flow. 

Two different testing set-ups, one 
utilizing water as the working medium 
and the other using steam, were used. 
All hydraulic tests were made at the 
Hydraulics Laboratory of Builders- 
Providence, Inc, Providence, R. I. The 
flow from a fixed head tank passed 
through a control gate valve before en- 
tering the straight run of pipe preceding 
the meter. This valve was wide open 
at all times during testing; thus, all 
results are for a meter operating under 
a constant total head. The six-inch test 
meters were preceded by a straight run 
of 52 inches of six-inch pipe which, in 
turn, was preceded-by a straight run of 
53 inches of 8-inch pipe. These two 
sections of pipe were joined by an 11- 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts comes 
from the one source. Order com- 
plete paper from source, not 
Power. 

American Society of Mechani- 
cal Engineers, annual meeting, 
Statler Hotel, New York, N. Y. 
Nov 30-Dec 5, 1952. Identified by 
initials ASME and obtainable 
through ASME, 29 W 39th St, 
New York 18, N.Y. 
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inch long, 8-inch by 6-inch reducer, The 
8-inch meter was preceded by a straight 
run of 94 inches of 8-inch pipe. Two 
sets of straightening vanes were in- 
stalled in the upstream end of the 8-inch 
pipe to eliminate the possibility of a 
swirl following the elbow. The 6-inch 
meters were followed by a 32-inch 
length of straight 6-inch pipe, while 
12 inches of 8-inch straight pipe and 20 
inches of 6-inch pipe followed the 8- 
inch meter. In both cases, this entered 
directly into the pulsation producing 
loop. This loop consisted of (1) a 
straight-through section of 6-inch pipe 
which contained a continuously rotating 
6-inch butterfly valve followed by a con- 
trol gate valve, and (2) a by-pass line 
containing a six-inch gate valve. Pulsa- 
tions were produced at a constant fre- 
quency by driving this rotating valve 
at a constant speed. ASME Paper No. 
52-A-32, 


Gas Turbines 


Installation Factors Related to Gas Tur- 
bines in Closed Compartments. By L WV 
Shallenberg, J] O White, K E Schlach- 
ter, USN Engineering Experiment Sta. 

The U.S. Navy is presently construct- 
ing a group of wood-hulled vessels. To 
meet size and weight limitations, gas 
turbine engines are being installed for 
generator drive. 

Problems of design which arose in 
connection with the installation of gas 
turbine engines in a closed compartment 
are discussed and the solutions as de- 
veloped at the U.S. Naval Engineering 
Experiment Station are given. 

The problems discussed are: (a) The 
maintaining of satisfactory temperature 
limits in the compartment. (b) The 
maintaining of satisfactory temperature 
limits on the exhaust ducting and stack. 
(c) A combustion air inlet system that 
will prevent sea-water droplets entering 
the compressor, partially silence the 
compressor noise, and give a low intake 
pressure loss. (d) An exhaust muffler 
that will partially silence the turbine 
exhaust noise and give a low exhaust 
fystem pressure loss. 

The fact that a compartment contain- 
ing gas turbine engines can be satis- 
factorily ventilated without the use of 
ventilation blowers is of significance to 
those who are interested in the appli- 
cation of this relatively new prime 
mover. By use of the eductor stack sys- 
tem, a portion of the energy contained 
in the exhaust gases and which would 
otherwise be wasted, is put to use in 
ventilating the compartment and cool- 

(Continued on page 212) 
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Install Switchgear 


Outdoors 


GET CONVENIENT OPERATION PLUS COMPLETE PROTECTION 


When building-cost considerations suggest outdoor 
switchgear installations, you'll naturally want equip- 
ment that can be most conveniently operated and 
maintained in the open...and weatherproofed to 
protect against rust and corrosion. Westinghouse Out- 
door Metal-Clad Switchgear meets these specifications. 
Convenient Operation and Maintenance — Easily 
operated horizontal drawout circuit breakers eliminate 
lifting and lowering. A few turns of a crank connect 
or disconnect the breaker. Breakers of like rating are 
interchangeable and are easily rolled on the adjust- 
able-height transport truck with its combination latch- 
ing device for breaker and stationary structure. 

Weatherproof Construction—Utilizing rigid, self- 
supporting, jig-welded construction features, 
Westinghouse Outdoor Metal-Clad Switchgear is 


TESTE 


Test jumper facilitates breaker jnspection, 
operation and maintenance at the site, 


Hard-to-get-at undersurfsces are prorected 
against rust and corrosion by 


equipped with a weatherproof housing, special under- 
frame or base, and access doors at both front and rear 
of the unit. Space heaters and special ventilators in 
each unit reduce the possibility of condensation. As 
long-term protection against rust and corrosive ele- 
ments, the metal frame is Bonderized, prime and 
finish painted, and the base receives a heavy spray 
application of all-weather undersurface coating. 

For complete facts on outdoor or indoor metal- 
clad switchgear, write for Booklet 5306. Address: 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-60793 
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HIGH POWER LABORATORY 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed fo solve plant problems 


236 + New totally-enclosed, fan-cooled 
high-slip induction motor is designed for 
use in acceleration of high-inertia loads 
like punch presses, centrifuges, hoists, etc. 
Type KRX is as much as 30% smaller 
and 40% lighter than conventional totally- 
enclosed fan-cooled high-slip motors. 
Reduced heating within the motor en- 


Electrical Converter 


229 + This 300-w, 6120/20 frame converter 
has de input of 115 v + 15% and a 60 
cycle, regulated ac output of 115v, single 
phase, operating at 0.9 lagging power fac- 
tor. Regulated output is achieved by com- 
pounding booster field winding. Output 
suppresses radio noise by a filter unit on 
the control box mounted on top. 

Unit is totally-enclosed moisture-proof 
and cooled by a fan that passes cool air 
over the exterior frame. Base, box, and 
covers are anodized cast aluminum; cover 
plates are cadmium-plated steel. Unit is 
built to MIL specifications to withstand 
corrosion, fungus, salt spray, etc. 

Eicor, Inc, 1501 W Congress St, Chi- 
cago 7, Ill. 
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High-Slip Motor Has Extended-Bar Construction 


closure allows a normal air gap between 
rotor and stator. This reduces operating 
costs because there is no loss of electrical 
efficiency. 

Type KRX motor is available in 30 to 150 
hp at 900 and 1200 rpm, 5-8 and 8-13% 
slip. Voltage ratings are 220, 440 and 550. 
General Electric Co, Schenectady, N.Y. 


Commutator-Stone Holder 


232 + Type C Commstone holder holds 
stones rigid and true for concentric resur- 
facing of commutators and slip rings while 
they run at normal speeds in their own 
bearings. It is only 3%4-in. wide. 

Adjustable support, hinged at center, has 
insulated bushings for brush-arms % to 1 
in, diameter. Holder can be used as shown 
when brush-arms are not easily accessible, 
or it may be taken apart at the center and 
tool mounted on lower part of support. 
Martindale Electric Co, 1385 Hird Ave, 
Cleveland 7, Ohio 


For more data on these items, use post cards 
p. 167. Identify your request with item number. 
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Published monthly as a service to readers 


Oilproof Neoprene Tape 
223 + Self-affixing neoprene electrical insu- 
lating tape provides a splicing medium 
with high degree of oil and solvent resist- 
ance, when vulcanized, plus good dielectric 
strength and aging qualities, according to 
the manufacturer. Bi-Prene conforms to ir- 
regular surfaces when wrapped under nor- 
mal taping tension, may be cured in a field 
or factory patching press. Curing time is 
directly related to depth of the splice sec- 
tion and mold temperature. 

Available in 30-ft rolls, .030 in. thick, in 
standard widths from % to 2 in., and in 
bulk on special order. 

Bishop Mfg Corp, 132 Factory St, Ce- 
dar Grove, N.J. 


RESET BUTTON 


TRIP RING 


CONDUCTOR STRIP 


FIRED CONTACT 


MOVABLE CONTACT 


ACTUATING ELEMENT 


LATCH PLATE 


EXTENSION SPRING 


RESET PLUNGER 


RETURN SPRING 


Miniature Circuit Breaker 
221 + Mini-breaker permanent type pro- 
tective device fits into any standard Edison 
base fuseholder delivering up to 125-v ac. 
It requires no additional equipment and 
no spezial wiring when applied to branch 
or main circuits with 15, 20 or 30-amp 
ratings. Can be installed in a matter of 
seconds; electrical service is restored sim- 
ply by pressing in and releasing the reset 
button. Device is listed as a circuit protec- 
tor by Underwriters’ Laboratories, Inc. 

Unit is precision-built and thermally-actu- 
ated. It has 25 parts self-enclo:ed within a 
special tamper-proof insulating case. De- 
vice safely interrupts excessive overloads 
and short circuits, tripping instantly on 
“shorts,” but with a built-in time lag to 
handle temporary starting loads and line ; 
surges. Service can normally be restored 
within 10 seconds after an interruption. 

Mechanical Products Inc, 1824 River 
St, Jackson, Mich. 
(Continued on page 160) 
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What you pay for valves is not the final criterion of value. Not 
when maintenance costs can quickly equal or exceea purchase 
price. A thrifty buyer knows his maintenance; knows also there’s 
bigger value in better quality. 
Take this case of main steam header valves in a midwestern 
public utility power station. One header is equipped with bolted 
bonnet valves. Another in identical service has Crane Pressure- 
‘ Crane Pressure-Seal Bonnet Valves 
Seal Bonnet Gates of identical size and pressure class. 
—gate, globe, angle, and stop 
Records on bolted bonnet valves show considerable repairs for check—in 600, 900, and 1500- 
seat leakage, and difficulty in keeping bonnet joints tight. Also Pound classes. See your Crane 
trouble with discs sticking shut. In contrast, Crane Pressure-Seal Catalog. 
Valves keep giving trouble-free, extra-cost-free service. Seats 
and bonnets stay tight as new; operation is smooth and positive. 
Today, more than ever, you need greater assurance of depend- 
ability in piping materials. You get it in Crane valves—the standard 
of quality with thrifty buyers everywhere. Your big Crane Catalog 
offers complete selections for all needs. Your Crane Representative 
is always at your service. 


THRIFTY 


CRANE VALVES 


Crane Co., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas. 


VALVES FITTINGS PIPE PLUMBING HEATING 


POWER * FEBRUARY 1953 


| 
| 
> 
i 2 
x 
> 
aes 
j 
é 
4 
4 
| 
4 
3 
reyes 
F 
159 


205 + Conoflow control cylinder added to 
Reeves motodrive permits control of liquid 
levels in open or closed tanks. It also makes 
possible automatic control for flow pro- 
portioning systems of liquid, gas, chemi- 
cals, etc., as well as pressure and tempera- 
ture. 

The Conoflow unit is available on inte- 


Roller-Type Pump 

215 + Roller-type pump, 6000 series, is 
designed for belt and pulley or direct drive 
operation on electric motors or gas engines. 
Unit is specially adapted to handle wet- 
table powder mixtures and emulsified solu- 
tions. It is instantly self-priming, delivers 
approximately 12.5 gpm open discharge at 
800 rpm with recommended pressures to 
200 Ibs. 

Pump features Ni-Resist case and rotor 
with nylon rollers for positive liquid dis- 
placement and long life, has permanently 
lubricated ball bearings and stainless steel 
shaft. Pipe connections are %%-in. Base 
plates and solid shaft are furnished for 
gas engine and belt and pulley drives. 
Weight is 10% lbs. 

Hypro Engineering, Inc, Dept KP, 404 
N Washington Ave, Minneapolis 1, 
Minn. 


For more data on these items, use post cards 
p. 167. Identify your request with item number. 
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gral horsepower vari-speed drives that use 
instrumentation air pressure of 3-15 psi. 
The drives have a 6 to 1 maximum speed 
range with capacities to 25 hp. Connection 
is made direct to the Conoflow cylinder 
from any pneumatic controller. Present air 
supply in the plant will operate it. 
Reeves Pulley Co, Columbus, Ind. 


Soft Vise Jaws 

204 + Magne-Grip soft jaws have built-in 
permanent magnets, snap into position 
quickly and easily without holding devices. 
They can be removed by simply lifting 
them off. Two-way V-groove locks the work 
in. Available for vises with 3, 32%, 4, or 444 
in. jaw widths, Manufacturer claims these 
jaws will not mar delicate finishes. 
Magne-Grip Tool Co, 4900 W Madison 
St, Chicago 44, 


File Set 
225 + New set of 18 graded files is microm- 
eter checked to tolerances as low as 0.0004 
in. Thicknesses range from .072 down to 
.009 in., claimed to be the thinnest file 
made. 

Typical uses are for precision slot filing, 
gap filing of electrical contacts, filing in 
inaccessible spots. Micro-Files can be pur- 
chased individually or in ‘sets. 

Tacony File & Hardware Co, 2814 N 
4th St, Philadelphia 32, Pa. 
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Speed Reduction Drives 

241 + Shaft-king speed-reduction units have 
20.1 ratio, feature improvements in gears, 
bearings, housing, lubrication and oil seal- 
ing systems. Gearing consists of two trains 
of the single helical type, precision cut from 
alloy steel forgings. Both ball and tapered- 
roller bearings are used, and housing is of 
three-wall construction. Gearing and bear- 
ings are continuously splash-lubricated by 
the high-speed gear and the counter-shaft 
pinion running in an oil reservoir in the 
lower third of the housing. 

Concentric shaft design places both in- 
put and output shaft above oil level so 
bearing seals do not operate against a head 
of oil. Interchangeable patented split-tap- 
ered bushings with locking nuts make the 
units immediately adaptable to any shaft 
size up through 3 15/16 in. Reducers are 
mounted directly on shaft of driven ma- 
chine and require only standard shaft 
lengths (twice shaft diameter plus clear- 
ance) for mounting. Units can be equipped 
with American torque-arm overload release. 
Catalog available. 

American Pulley Co, 4200 Wissahick- 
on Ave, Philadelphia 29, Pa. 


Seamless Light-Wall Tubing 
207 + Maximum OD of manufacturer’s 
seamless light-wall tubing is increased from 
1% in. to 2-1/16 in. It is furnished in AISI 
types 304, 321 and 347, and in Monel 
metal; produced in pickled or standard 
bright finish, and in fully annealed, half- 
and full-hard drawn tempers. For tubing 
1% to 2-1/16 in. OD, minimum wall thick- 
ness is .010, maximum .025. 

The increased size range is expected to 
increase the number of applications, par- 
ticularly where pressures exceed the limits 
for welded tubing. 

Superior Tube Co, Norristown, Pa. 


Liquid Cooler 
242 + Unit is said to simplify and speed 
up boiler blowoff, water sampling and sim- 
ilar operations. It features two copper tube 
circuits cast in a single aluminum block. 
Coolers are tested to 1500 psi. 

Coolant flows through one circuit; liquid 
to be cooled flows through the other. Cast- 
in-aluminum construction permits efficient 
heat transfer. 

Heat-X-Changer Co, Brewster, N. Y. 
(Continued on page 162) 
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... L. W. Marple 
Supt. Municipal Light Plant 
Woodsfield, Ohio 


® “Because of the lubricating oil we were previously 
using,” says Mr. Marple, “sticking rings and 


carbon build-up were persistent problems on our three 


Fairbanks-Morse Model 32-E diesels. 


“Three years ago, at the recommendation 
of one of your lubrication engineers, we switched 
to Sinclair GAScON® Oil D — HD. 


“GASCON D—HD has cleared up our troubles... 

no more sticking or broken rings . . . no more carbon 
build-up, even though our load factor has 

increased. The result is a considerable savings 

in maintenance costs. 


“We are also getting outstanding results with 
GASCON in our new 875 H.P. National Superior 
Dual Fuel Engine.” 


Perhaps a Sinclair Lubrication Engineer can solve 
your lubrication problems. Call your local 

Sinclair Representative or write to Sinclair Refining 
Company, 600 Fifth Avenue, New York 20, N. Y. 
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Package Controller and Recorder 


222 + New Autronic temperature controlling and recording pack- 
age is compo-ed of a new temperature primary element transmitter, 
controller, recorder, manual ‘control, power relay, and one or more 
constant voltage transformers depending on needs of the installa- 
tion. Manufacturer claims instantaneous and accurate response, un- 
restricted location of units, adaptability to many different proc- 
esses, interchangeability of components without recalibration, low 


intial cost, ete. 


Swartwout Co, 18511 Euclid Ave, Cleveland, Ohio. 


Impedance Bridge 

227 + Battery-operated universal impe- 
dance bridge, model 250-Cl, is designed 
for field use. Instrument has laboratory ac- 
curacy in measurement of resistors, capaci- 
tors and inductors in signal, communica- 
tion and power systems. Bridge weighs 18 
lb, measures 9x1lx11 in., complete with 
battery amplifier. 

Measurements can be made over the fol- 
lowing ranges: resistance, 1 milliohm to 
1l meygohms; capacitance, 1 mmfd to 1100 
mfds; inductance, 1 microhenry to 1100 
microhenrys; storage factor of inductors 
(Q) 0.02 to 1000; dissipation factor of 
capacitors (D) 0.001 to 1.0. Accuracy spec- 
ifications are as follows: resistance, + 
0.10%; capacitance, + 0.25%; inductance, 
+ 1%. Bulletin available. 

Brown’ Electro-Measurement Corp, 
4635 E Hawthorne Blvd, Portland 15, 
Oregon 


For more data on these items, use post cards 
p 167. Identify your request with item number. 
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Portable Air Meter 

209 + Battery-operated power pack for use 
with Hastings Air meter includes 6-v bat- 
tery and converter that provides 110-v ac 
output. Power pack and meter both fit in 
hardwood case, make portable unit for 
measuring air velocities where 110-v supply 
is not availabe. Meter has single range 
from 0 to 6000 fpm, is direct reading type. 
Hastings Instrument Co, Inc, Hampton, 
Virginia 


Capacitor Equipment 

235 + Open-type, automatically-switched 
300-kvar capacitor equipment for 15-kv 
ungrounded wye or delta systems has basic 
impulse level of 95 kv. The 25-kvar ca- 
pacitors are mounted on pedestal insulators 
to provide increased insulation. For pro- 
tecting equipment from voltage surges, 15- 
kv lightning arresters may be used. 
General Electric Co, Schenectady 5, 
New York 


READER SERVICE SECTION 


Electrical Insulating Tape 
243 + This self-bonding Type V tape ha; 
a dielectric strength over 1000 volts per 
mil. It is suited for wire and cable splicing, 
being water-, acid-, alkali-, corrosion- and 
weather-proofed. It is impervious to ozone 
and oxygen. 

Type V is a polyethylene based com- 
pound that fuses into a solid homogene- 
ous mass when applied. It does not depend 
on an adhesive for bonding and is, there- 
fore, easy to apply in close clearances. It 
has no right or wrong side, both sides are 
usable. Tape can be applied as low as —40 
F without becoming brittle or difficult to 
use, 

Type V is UL approved as a splice in- 
sulation for rubber and thermoplastic in- 
sulated wires and cables when temperatures 
do not exceed 80 C and when covered with 
friction tape. 

Tt is available in standard widths of 4, 
%, and 1 in., 0.02 in. thick in 30-ft rolls, 
clear or black. 

Bishop Manufacturing Corp, 132 Fac- 
tory St, Cedar Grove, N. J. 


Rapid Scanning System 

230 + Metrotype system of numerical re- 
cording and telemetering makes printed 
records of process data directly from the 
primary information. Readings are present- 
ed in numerical form tabulated for con- 
venient use on a single page for easy 
handling and storage. System reads volt- 
age, current, power, temperature, flow or 
anything else that can be translated to an 
electrical indication with a suitable trans- 
ducer. It also sets up an alarm for any 
abnormal condition. 

Messages are stored on teletype tape and 
read by the tape transmitter. All numerical 
readings are made from actual primary 
data. Readings are printed at the rate of 
one per second, but tape is punched at the 
rate of 25 digits per second. 

Readings can be printed locally or trans- 
mitted any distance, and still be combined 
on one page. 

Tigerman Engineering Co, 4332 N 
Western Ave, Chicago 18, IIl. 


(Continued on page 164) 
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Hold liquid levels within +'/2 inch automatically 
with Swartwout L1 Displacement Type Controls 


Precise control .of liquid level from no load 

to full load without manual readjustment is 
provided by Swartwout L1 Controls. Setback and 
reset features compensate for quick-changing 
loads or long process lags ... eliminate any 
tendency to cycle or hunt, yet permit control 
within narrow range of +14 inch. Graph (above) 
shows precision of Ll compared with conventional 
control on applications where level must be 
maintained within +14 inch. 


Operating on balance of forces principle, there 
is little actual movement of parts. Torque tube 
design eliminates stuffing boxes . . . gives con- 
tinuous leakproof operation. Since changes in 
liquid level vary effective weight of displacement 
type float, L1 Controls can also be used for 
throttling over full length of float, available in 
lengths from 15 to 120 inches. A-3696 


Swartwout 


POWER PLANT EQUIPMENT 


Horizontal Subcooled Heaters—L1 Con- Evaporators—Swartwout LI! Displace- Flash Tanks—Level maintained, in 
trol holds level to +14 inch, never lets ment Type Control holds level within some installations, by L1 Control 
condensate cover tubes that should be +Y inch ... prevents carryover of solids draining to condenset. Hot well level pre- 
exposed to steam . .. never exposes tubes and contamination of boiler feed water. cisely maintained by controlling conden- 
that should be covered with condensate. Increased plant efficiency results. sate recirculation from pump discharge. 


SEND FOR BULLETINS $-15-A, S-208-A © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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Engine-Driven Are Welder 
231 + New 200-amp engine-driven de arc welder has a 60% duty 
cycle. Type WD-42AGW has a current range of 40 to 250 amp, 
can be used with a variety of electrode sizes for repair, mainte- 


nance and construction work. 


Unit consists basically of a GE type WD42 generator and a 
Wisconsin air-cooled engine. It fits crosswise in a standard pickup 
truck. Optional equipment includes a trailer equipped with fit- 


tings for pressure lubrication. 


Forced ventilation keeps internal temperature within safety 
limits when welder is operated on a 60% duty cycle at rated load. 
Heavy overloads for short periods do not produce harmful results. 


Fireproof Ball Joints 

244 + Fireproof, all steel, flexible ball 
joints suitable for working pressures up 
to 7500 psi (hydraulic) are produced in 
steel and alloy steel. Design differs some- 
what from lower pressure joints in that the 
inner seal on the ball is a free-floating 
part carried under constant spring pressure. 
This insures positive, leak-proof sealing at 
low or zero pressure and also makes the 
joint easy to turn and move. Five sizes 
available: 1, 2, 244, 3 and 4 in. Bulletin 
No. 215. 

Barco Mfg Co, Dept J-16, 1801 Win- 
nemac Ave, Chicago 40, Ill. 


For more data on these items, use post cards 
167. Identify your request with item number. 
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General Electric Co, Schenectady 5, N.Y. 


Safety Hat 

240 + Saf-hed-hat is made of fiber glass, 
has long life, light weight, built-in com- 
fort. The fiber glass matevial is highly re- 
silient, will not split, crack or deform. 
Manufacturer claims this hat meets ASA 
code for dielectric breakdown and exceeds 
ASA code for impact resistance. 

U.S. Safety Service Co, 1215 McGee 
St, Kansas City, Mo. 


Wire Braided Steam Hose 
238 + Ironsides steam hose combines wire 
braided and glass cord construction. Espe- 
cially developed for finishing work in steel 
mills, refineries, glass factories, foundries 
and all types of steam cleaning, this hose 


READER SERVICE SECTION 


Begins on page 158 


CHECK THESE TOO! ... 


Imprinted Cartridge Fuse .p 172 
High-Voltage Fuse Box... 174 
Remute Water Cooler 
Pipe Line Coupler ..p 178 
Industrial Crepe Paper p 180 
Midget Thermostat ..p 182 
Universal Air Vent ..p 186 


Air-Hydraulic Pumps 


features double strength construction. In- 
ner braids of wire give this hose high 
burst resistance. Glass cord outer braid 
provides additional strength, as well as a 
higher degree of insulation. 

Hose is flexible and kinkproof, and de- 
signed for working pressure up to 200 psi. 
Sizes range from % to 1% in. inner diam- 
eter. 

Quaker Rubber Corp, Div of H K Por- 
ter Co, Inc, Tacony and Comly Sts, 
Philadelphia 24, Pa. 


Evaporative Condensers 
208 + Building block construction and re- 
movable sectional components provide 
flexible arrangement and complete accessi- 
bility in redesigned line of evaporative 
condensers. Model ECU is available in six 
sizes from 7% to 40 tons. All steel parts 
are hot-dipped galvanized; heavy gage con- 
struction is used throughout. Unit can be 
disassembled in the field and reset in any 
of 16 different arrangements. 

Condenser is designed primarily for con- 
densing refrigerant gases, but can be used 
in any other closed-circuit cooling system, 
like cooling diesel jacket water, transform- 
er oil and quenching and tempering oil in- 
stallations. Manufacturer claims make-up 
water does not exceed 2.7 gph per ton of 
refrigeration. 

U. S. Air Conditioning Corp, 3300 
Como Ave, S.E., Minneapolis 14, Minn. 


(Continued on page 172) 
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COMPLETE LINES OF WALSEAL VALVES AND FITTINGS 


WALSEAL is a smooth-bore, bronze valve or pipe 
fitting having a factory-inserted ring of silver 
brazing alloy in the outlet or outlets. The brazed 
joint that results when a Walseal product is in- 
stalled is leakproof, vibration-proof, and corrosion 
resistant. The alloy fillet that appears upon com- 
pletion of the joint is visual assurance of full pene- 
tration of alloy. This improved method of joining 
brass, copper, or copper-nickel pipe or tube is 
another Walworth contribution to the progress of 
the valve and fittings industries. 

In addition to its complete line of Walseal prod- 
ucts, the Walworth Company manufactures com- 
plete lines of valves, fittings, unions, and flanges 
in a wide range of sizes and temperature-pressure 
ratings. The company also makes three lines of pipe 
wrenches, the Genuine Stillson, Walco, and Par- 
melee. Walworth products total approximately 
50,000 items and are sold through distributors or 
agents in all parts of the world. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE 


The sectioned Walseal tee illustrated, shows: (a) the fillet of alloy that 
appears upon completion of the Walseal joint. This fillet is your visual 
assurance of complete penetration. (b) the factory-inserted ring of silver 
brazing alloy. (c) sectioned view of the completed Walseal joint showing 
penetration of ailoy both ways from the insert. Walseal joints can be made 
only with Walseal valves or fittings. For further detuils regarding Walseal 
products, ask for Circular 84. 


WALWORTH 


Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 
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Maintaining correct process temperatures in all kinds of weather .. . 
that is the job DriCooler air cooled heat exchangers are engineered to do 
and they do it! How well they do it is best attested by the experience of 
DriCooler operators in the Northwest and other sections of the country 
where sub-zero temperatures are common. 


These operators know that DriCoolers in their plants are engineered 
for any conditions the elements offer. They know that at 30 and 40 dé 
grees below zero there will be no days or nights of intense effort to keep 
plants running in spite of frozen tube sections, fan icing or similar causes. 
All have full confidence that their plants will go on delivering gas or 
electricity in a smooth routine manner because they have the benefit of 
Marley’s broad experience in designing DriCoolers to meet frigid 
conditions. 


Marley engineering gives as much consideration to low temperatures 
as to high temperatures. Marley uses (and uses correctly) the most mod- 
ern techniques to aid the operator in maintaining design temperatures 
the year round. DriCooler induced draft design protects tube sections by 
placing them below the plenum chamber where jlty are fot exposed. 

‘tbe: keeps the fan ix the warm air stream where it cannot accumulate ice. 
Pa. this the control of intake air by easy rolling steel doors or by stesses rH 
multi-vane shutters and you havg4he one airfboled heat exchanger that 


knows no climatic barriers . . . you have the Marley DriCooler. Ba 
4 information on application of 
DriCoolers in YOUR business. 

Address Department DC2. 


The Marley Company 


Kansas City 5, Missouri 
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Want more info on 
NEW PRODUCTS Z 


Want tree copiscot 
CATALOGS, BULLETINS 
Use these Handy Cards 


Reader Service Department 


POWER 
330 West 42nd Street 
New York 36, N.Y. 


1 want details on these New Products... 7 


Send me these FREE Catalogs and Bulletins... 


Preceding pages tell you what's new in plant 
equipment. Each item is numbered. For more 
info on any of them, write in their numbers here 


New free catalogs and bulletins are listed be- 
ginning on back of this page. To order those 
you want, write in their item numbers here 


Put 2¢ stamp on self-addressed card and mail 
it to us. We'll pass along your requests to 
the various companies, they'll send the info 


Please use before June 1, 1953. Vold after this date. 


GENTLEMEN: Please send me, without obligation, further informa- 
tion on the following: (Check one and describe) 


NEW PRODUCT ADVERTISEMENT UTERATURE 


au 


Want quick 2 
from-manufacturer 
service 7 


USE THESE CARDS 


@ First check what you need: more infer- 
mation on a new product or an ad, 
copies of free catalogs, bulletins 


@ Then describe the product, or literature 
desired. Give model numbers, bulletin 
numbers wherever you can 


Describe item here 


PLACE 
STAMP 
HERE 


Be sure to write in number of page on 
which item appeared, and issve of 
POWER in which you spotted it 


Finally, address reverse side of card 
to the manufacturer concerned 


If you like this quick, direct-to-manufacturer 
service, we'll gladly send you a supply of cards 


A Ne | 
| 
os 
ie 
ae | 
| 
! 
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i Please print 
! 
it appeared on poge____of of POWER. 
| 4 
| 
| 
.g 
TO: 
City, State = 
| 


I want details on these New Products... 


2/53 


Send me these FREE Catalogs and Bulletins... 


Please print 


Please use before June 1, 1953. Vold after this date. 


PLACE 
2¢ 
STAMP 
HERE 
Reader Service Department 
POWER 
330 West 42nd Street 
New York 36, N.Y. 
PLACE 
2¢ 
STAMP 
HERE 


TO: 


Monviocturer's name 


Street address 


City, State 


GENTLEMEN: Please send me, without obligation, further informa- 


tion on the following: (Check one and describe) 


NEW PRODUCT (CD ADVERTISEMENT 


LITERATURE 


Describe item here 


it appeared on page —_of the. issue of POWER. 

Please print. 


This month’s 


FREE Literature 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATION 


1 AIR DISTRIBUTORS—Bulletin F 4471-1 

shows line of grilles, registers, cleaning 
outlets and accessories. 4 pages, illust. Barber- 
Colman Co, Rockford, Il 


2 SURFACE DEHUMIDIFIERS—Gives con- 
struction details, selection procedures, s 8 
data. 32 pages, 1660. est- 
Sturtevant Div, Dems — 200 Read- 

e St, Hyde Park, Boston 36, Mass 


VANEAXIAL FANS—16-page 3-611 
describes Axivane series 1000 fans, 13 
18 to 84 in. in volumes to 160,- 

cfm at pressures to 11 in. we. Joy Mfg Co, 
Oliver Bldg, Pittsburgh 22, Pa. 


4 HEATING SYSTEMS—Booklets on vapor 
and vacuum systems, reevaporation, radio- 
tor traps, vapor controls and res maintenance. 
ate 77, Bulletins R-44, E-45, etc. 
& Jones, Inc, 206 Eust fe 3 Boston 19, 


BOILERS AND AUXILIARIES 


5 GAS &2 OIL BURNERS—50 te 900 (1660 to 
30,000 Ib 15 sizes, 4 gas pressures, 
all grades of fuel oil, packaged and preassem- 
bled, automatic, safety controls. 8 page: en 
Bulletin P-152. Coen Co, 40 Boardman 
Francisco Calif. 


6 
re or for paper indus’ es, 
diagram. ‘precipita Corp, Brook, N. 


7 DUST CONTROL—Indaustrial Dust Control 
and Recovery, new 40-page Bulletin 800, 
gives gen information and data, descrip- 
tion and ecs. Illust. Dracco Corw, Harvard 
Ave & E 11 th St, Cleveland 5, Ohio. 


DUAL-STAGE BURNER—Combining steam 

and mechanical atomization, ca ties 80 
to 300 . 4 pages, illust. Bulletin 25. National 
Atroll urner Co, 1284 Sedgley Ave, Philadel- 
phia 3 a. 


Q REFRACTOR Y—Thin, interlocking tiles 
Mag walls, baffles, roof coverings. 8 pag 
specs. Laclede-Christy Co, Arcade Bldg, “812 
Olive sts St. Louts 1, Mo. 


1Q BLEcTR ODE RAPPER—Magnetic impulse 
continuous precipitator electrode rapping 
system. Operation principle, major components. 
es, ust. Bulletin Research Corp, Bound 
roo J 


11 BOILER-BURNER UNIT—Kewanee boiler, 
Iron Fireman burner in package unit, 52 to 
456 bp 125 to 150 psi. 12 pages, illust. Form 
2314 ewanee-Ross Corp, Kewanee, Il. 


COMPRESSORS AND ACCESSORIES 


12 OIL-FREE COMPRESSORS—TIllust with 

specs on line of non-lubricated comerongers, 
172 to 8800 cfm, 25 to 600 hp. 4 pag Bulletin 
A-92, Joy Mfg Co, Oliver Bide, Pittsburgh 22, Pa. 


13 RECIPROCATING 
stage multi-cylinder units from 100 to 5. 

hp. Des , lubrication, control, drives, applica- 
tions an specs. 44 pages, illust. Bulletin M-70. 
The Cooper-Bessemer Corp, Mount Vernon, Ohio. 


ELECTRICAL CONTROLS 


14 FY OAT CONTROLS—Program operation 
2 to 18 circuits with single float. 4 

Must. 3500. Automat Control st. 
Paul 4, Min 


15 FURNACE ATMOSPHERE—A 


tomatic con- 


trol and of carbon in fur- 
nace atmosphere. 


Engrg Co, 2 


hs. 
aise W 12, Til. 
Continued on page 2: 
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Unusually compact arrangement al- 
lowed for the installation of all three 
units in a boiler room only 20’ x 60’ 


STEAM GENERATORS 


earned more than their cost in less than 2 years 


Only four years ago, this plant was inadequately 
heated with coal at a fuel cost (excluding labor) of ap- 
proximately $44,000. per year. Three years ago, three 
Superior Steam Generators were installed with the follow- 
ing three results: 

(1) Fuel costs were cut to $22,000... and in less than two 
years, those Superior Steam Generators earned more 
than their total cost. 


(2) The ability of those Superior Steam Generators to — 


deliver their full rated capacities provided steam in 
excess of that required for heating . . . whizh was sold 
as process steam to increase the earnings of this new 
steam plant, 


for performance you can BANK on 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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(3) Because of their compact design, a substantial saving 
in space resulted; and the space thus saved was profit- 
ably rented fo still further increase the earnings of this 
steam plant. 


To meet increased demands for process steam, a fourth 
Superior Steam Generator has recently been installed. 


This is but one of the many case studies which demon- 
strate the advisability of investigating the installation of 
Superior Steam Generators in your plant. For complete 
details write foi Catalog 501. . 

Superior Steam Generators are ;ully automatic; burn 

oil, gas, or both. 18 sizes from 20 to 600 b.h.p. for 

pressures up to 250 p.s.i. or for hot water. 


. 

: this is the plan 
- 
: 

er 

{ \\ 
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LOS STEAM GENERATORS: 


Medicine Man 


This fierce looking African medicine man is a jack-of-all-trades. He claims 
to talk with the gods, placate angry spirits, exorcize the devil, drive away 
evil spirits, cure complicated diseases, make rain, interpret dreams—and, for 
good measure, divine the future. 

You don't believe any one person—especially an ignorant savage—can 
do all these things? Well, maybe you don’t, but I can show you a lot of 
gullible plant owners, power engineers and operators who swallow bunkum 
just as impossible. 

For example. I've operated in, or visited plants where good hard Ameri- 
can dollars are shelled out, year after year, for all kinds of fancy-sounding 
“cure all” boiler-water treatment. 

Engineers who would laugh at a medicine man, go right ahead and let 
his kind take care of their highly sensitive and expensive boilers. 

While most firms selling boiler-water treatment chemicals and apparatus 
are highly reliable, some outfit is always trying to crash the party with a 
fancy sounding. but nearly worthless product. It’s your job to make him 
give reasonable proof before acting as his guinea pig. A reliable product 
thrives on intelligent investigation. A cure-all shrivels up and fades away. 

Only witch doctors and medicine men claim to master magic. Let them 
do their stuff in the jungle—your boilers are too vital for peak production 
demands just now. 


Engineer 


POWER * FEBRUARY 1953 


(J 
Tha = \ \ /, FL Sy ~ 
4 ae 
J 
170 


CHEMICAL CLEANING REMOVED MILL SCALE 
FROM BOILER AFTER ERECTION 


Dowell service gave quick, effective cleaning 
assuring more efficient operation 


fay ai 


To provide more extensive service for its customers, a 
large power company installed a new 1,370,000 lb. per hour 
boiler. Specifications on this equipment called for Dowell 
Chemical Cleaning Service to remove the mill scale from 
the boiler after erection. 


To remove the mill scale, Dowell engineers filled the 
boiler with solvents especially designed for the job. 
Using Dowell’s equipment, manpower, and pump trucks, 
the entire cleaning job was performed in a few hours. 


The removal of mill scale after equipment is erected can 
eliminate much of the extra care required in the handling 


of previously sand blasted or pickled tubes. It may also 
substitute for the grease-removing alkaline pre boil, thus 
saving considerable time and money. Unless it is removed, 
mill scale may retard heat transfer, slough off abrading 
particles, and act as a base for further corrosion. 
Maintenance engineers in industrial plants throughout the 
country have learned to rely on Dowell Service for fast, 
effective and economical cleaning of their operating equip- 
ment. How about you? 

Experienced Dowell engineers are available to make 
estimates on your particular problems. Call Dowell today, 
or write directly to Tulsa, Dept. B23. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers Condensers ¢ Heat Exchangers Cooling Systems 
Pipe Lines ¢ Piping Systems © Gas Washers ¢ Process Towers 
Process Equipment ¢ Evaporators ¢ Filter Beds ¢ Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED e TULSA 1, OKLAHOMA 
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Breaks or Distorts we 
will replace it Free 


this Ousing ¢ver 


Only Genuine 


Look for the wrench with that guarantee label to 
make sure you get the extra-easy work and extra 
durability that have made RIGID the world’s 
most popular wrench. 


Only RIGID assures you a hookjaw that always 
rides freely in the housing; adjusting nut always 
spins easily to pipe size. Replaceable alloy jaws 
won’t slip or lock on pipe. Handy pipe scale on 
hookjaw. Safe stout comfort-grip I-beam handle. 


Save work and money—buy genuine RIFAIDs 
at your Supply House. 


THE RIDGE TO 


Guarantee you against wrench 
housing trouble and expense 


OL COMPANY, ELYRIA, OHIO, U.S.A. 


ay 


More EQUIPMENT NEWS 


Begins on page 158 


Imprinted Cartridge Fuse 
217 + Direct machine printing on the bar- 
rel of the fuse replaces old-fashioned paper 
labeling on one-time fuses with clear, clean 
markings. Color bands around the tube 
indicate voltage; Underwriters’ label, volt- 
age, type, catalog number and name of 
manufacturer are clearly visible. The print- 
ing is unaffected by temperature, humidity, 
moisture or ordinary chemical atmosphere. 
Dirt and dust can be wiped off without 
harm to the labeling. 

Chase-Shawmut Co, Newburyport, 
Mass. 


For more data on these items, use post cards, 
p. 167. Identify your request with item number. 


Secondary Network Capacitor 
211 + New 7.5 kvar capacitor is designed 
for secondary network system voltages and 
the occasional high temperatures and sub- 
mersion conditions encountered in vaults. 
Unit is specifically designed for economical 
application to networks rated 208 and 216 
v, operates in ambient temperatures as high 
as 55 C. 

Capacitor weighs less than 75 lb, can be 
installed on a vault wall above transformer- 
and other equipment, or on the ceiling or 
floor. Standard IP case has a protective 
outdoor paint finish. Hangers for six units 
are available. 

General Electric’ Co, Schenectady 5, 
N.Y. 


Industrial Batteries 
201 + Exide-Tytex, type COE batteries are 
available in two- and three-cell construc- 
tion. They are light-weight with transparent 
polystyrene containers, and charge indica- 
tors. Two-cell units are made in both end- 
to-end and side-to-side assemblies, three-cell 
batteries in side-to-side construction, End- 
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Complete 
Seating Contact! 


You know you’ve got it with... 


CHAPMAN 


Exclusive Check Valve 


Nothing can “unseat” the disc-ring of this valve from its drop-tight 
contact with the body-ring . . . because clearance at the hinge-pins 
means that this contact is complete. There is no sliding action, conse- 
quently no wear, no leakage. And the pivoted disc is cushioned to an 
easy, silent closing . . . without slam . . . in installations that don’t 
have unusual piping arrangements. 

What's more, hydraulic laboratory tests at a top engi- 
neering school pe that the specially designed disc 
and streamlined valve-body reduce head loss, as 
much as 80% under conventional swing-type check 
valves. See the graphs of these tests. . . and illustra- 
tions of the unique construction features of Chap- 
man Tilting Disc Check Valves .. . in Catalog 
No. 30 (yours for the asking). Write. 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASSACHUSETTS 
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Cross-section of the Chapman Tilting- 
Disc Check Valve. A feature ¢ f the de- 
sign is that the disc seat lifts away from 
the body seat when opening, and drops 
into contact when closing, with no 
sliding or wearing of the seats. 
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The construction facilitates con- 
version from oil to coal or coal 
to oil with minimum cost. The 
boiler design provides ample 
furnace volume for the various 
fuels. 

Type KS Water-Tube Boilers 
By Bigelow are built in sizes 
ranging from 20,000 to 45,000 
Ibs. of steam per hr. Type KL 
Boiler sizes range from 35,000 to 
70,000 Ibs. of steam per hr. Type 
KV Boiler sizes range from 
70,000 to 100,000 Ibs. of steam 
per hr. 

Compact—Low Maintenance— 
Low Fuel Cost. 

Write for free catalog on the 
Types KS & KL or on any of the 
boilers listed below. 


Bigelow Type KS-18 during erection at the 
E. & J. Gallo Winery, Modesto, Calif. Ca- 
pacity 26,000 Ibs. steam per hr., oil fired. 


BOILERS BY BIGELOW 


Water Tube Boilers — Bent Tube Types * Horizontal Return 
Tubular Boilers + Scotch Type Boilers + Two-Pass Boilers 
Electric Steam Generators 


More EQUIPMENT NEWS 


Begins on page 158 


to-end units are 8-in. wide, 8%4-in. high: 
side-to-side assemblies are 4%4 wide by 8% 
high. Capacities at the 8-hr rate range from 
10 to 30 ampere-hours. Uses include signal- 
ing, emergency lighting, other stationary 
small-power applications. Bulletin available. 
Electric Storage Battery Co, Box 8109, 
Philadelphia 1, Pa. 


High-Voltage Fuse Box 


234 + Gang-operated disconnect method 
de-energizes fuses on high-voltage motor 
control. Safuse compartment uses a moy- 
able panel on which current-limiting fuses 
are gang-mounted. Fuse panel has discon- 
necting blades behind the panel. 

When fuse compartment door is opened, 
fuse panel is automatically pulled to the 
front of the compartment, disconnecting 
panel from line and putting fuses within 
easy reach. Operator can then safely and 
easily remove and replace fuses without a 
hook stick. 

Mechanical and electrical interlocks pre- 
vent fuse disconnects when switch is closed 
and prevent closing motor switch with door 
open. Target indicators on door tell wheth- 
er motor switch is opened or closed and 
whether fuse panel is connected or dis- 
connected. Bulletin 3300-PRD-211. 
Electric Machinery Mfg Co, Minneapo- 
lis 13, Minn. 


For more data on these items, use post cards 
p 167. Identify your request with item number. 


Insulation Tester 


233 * Model 424 hypot is designed for 
electrical insulation tests requiring various 
potential stresses. It permits calculation of 
dc resistance based on test voltage and out- 
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YOU vetermine 


THE COST OF cold 


WHEN cooling water is manually controlled, the 
operator usually plays safe by running with every- 
thing wide open. Result—overcooling. 


WHEN YOU OVERCOOL IN YOU PAY MORE 


‘ Schramm water-cooled stationary air 

, compressors use Sarco rigid stem cooling 

3 controls, type TR44-R as a standard ac- 

i 1. Internal Combustion by lower efficiency cessory. These Sarco Regulators protect 

Sy Engines and Compressors by impaired lubrication the compressor, assure efficient opera- 

dé tion and save water besides. 

© 2. Process work by wasting 50% or more 
aa of cooling water used 


by increasing rejects 


3. Refrigeration for compressor power. For 

example, it costs 15% 
more to cool milk to 
37°F than to 40°F. 


Sarco dependable, self-operated cooling controls 
prevent overheating and overcooling and assure 
maximum efficiency at minimum cost. 

Four typical examples are shown in our illustra- 
tions. Hundreds more are in our files. 

Ask for Catalog 700-13. Sarco Company, Inc., 
Empire State Bldg., New York 1, N. Y. Represented 
in principal cities. Sarco Canada Ltd., Toronto 8, 
Ontario. 


a sarco regulator for every job 


mazoo, Mich., cooling water to this still | 
condenser is held at desired temperature 
by the Sarco type TR21-R control. 


Diesel engine jacket water and 
lubricating oil coolers at Sea- 
ford Light & Power Company, 
Seaford, Del., are equipped 
with Sarco type TR23-509 three- 
way recirculating temperature 
controls. Valves are tight seat- eo! 
ing, but fully balanced. 


Rigid stem cooling control, type TR54-R as 
used on plastic injection molding machines 
at The Jamison Corporation, Freeport, N.Y. 
“Saves $25.00 each day on each machine.” 
Also used on stationary air compressors. 
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DARCOVA PUMCUP! 


OW tough can life get”, says 

ordinary packing inside 
this pump. Yet, year after year this 
pump is required to handle acid 
treated oil products from the base 
of a heated still to the next puri- 
fying process. 


Ordinary packing would soon 
allow slippage to occur—but not 
Darcova Pumcups. Pumcups re- 
tain their efficiency even when 
severely worn. This installation 
has operated efficiently for over 
eight years. 


No matter how tough your 
pumping problem may be, you 
can do it more efficiently and for 
lower cost with Darcova Pumcups! 


Cross section showing Pumcup installed. 


Write for free bulletin No. 
4401 on how Pumcups can help 
solve your pumping problems! 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 8, PA. 


More EQUIPMENT NEWS 


Begins on page 158 


put current flow. Ammeter is protected 
against damage by output short circuit, ac 
ripple is within 1%. 

Range is 0-5000 v de, 0-5-10-50 and 100 
microamps. Special models can be fur- 
nished with ranges up to 7500 v and within 
5 microamps to 2 milliamps. 

Associated Research, Inc, 3796 W Bel- 
mont Ave, Chicago 18, II. 
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Remote Water Cooler 


245 + Air-cooled model WAP7A for 
stores and offices will supply 12.1 gph of 
50 F drinking water where inlet tempera- 
ture is 70 F, room temperature 80 F. Water- 
cooled model WWP13 for factories where 
demand is heavier will supply 21.2 gph 
under similar conditions. 

Water cooling chamber is brass with in- 
terior surface heavily tin-plated. Refriger- 
ant coils are copper. Chamber is insu- 
lated by granular cork sealed in an air and 
moisture-tight enclosure. All water-carry- 
ing parts are insulated to eliminate sweat- 
ing, and the refrigerating elements carry 
a 5-yr guarantee. 

Westinghouse Electric Appliance Div, 
653 Page Blvd, Springfield 2, Mass. 


For more data on these items, use post cards 
p. 167. Identify your request with item number. 


Geared AC Aircraft Motor 


246 + 2-hp 400 cycle, 3-phase ac aircraft 
motor, type GA is rated for continuous 
duty, has internal gearing that provides 
multiplied torque at low speeds for driv- 
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347,000,000 


pounds of 
steam 


per hour... 


serves the 
Power Industry 


In the post-war rush to expand power generating facilities, utilities have 
not lost sight of the need for operating economy. Increasingly over these 
years, the fuel-saving, performance-improving potentials of the Ljungstrom 
Air Preheater have been realized — until today, nearly two out of every 
three power boilers are ordered with the specification ‘““Ljungstom Air 
Preheater.” 


Since 1946 alone, in fact, more than 347,000,000 pounds per hour of stearn 
capacity — installed or on order -- have been designed for Ljungstrom. 


This record speaks for itself. It proves that the Ljungstrom Air Preheater 
is, indeed, the most efficient heating surface in the modern boiler. 


The AIR PREHEATER CORPORATION 


60 East 42nd Street, New York 17, N.Y. 
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Your Management wants to know... Mote EQUIPMENT NEWS 


| Begins on page 158 


ing pumps, compressors, hoists, etc. Output 
speeds range from 1500 to 5000 rpm. 
Features include hardened and shaved 
helical gears, integral fan for self-venti- 
lation, internal spline take-off shaft. 


U. S. Electrical Motors, Inc, Aircraft 
y Div, Terminal Annex, Box 2058, Los 
OW as Angeles 54, Calif. 
° Pipe Line Coupler 
214 + New Snap-Tite coupler has valve 
eC? e that shuts off liquid flow when nipple is 


removed. Any operator can make or break 
connection by merely sliding a sleeve. Sizes 
from % to 8 in. In sizes up to 3 in., 
couplers are designed for screwed fittings; 
over 3 in. with screwed or flanged fittings. 


PLANT ENGINEERS, working with Buell engineers, have All couplers swivel 360 deg. 
proven again and again that their know-how coupled with Buell’s long ae ee eee 
experience in Dust Collection can solve your Fly Ash problems more 
economically, more efficiently. 


i What’s more, Buell Dust Collection Systems offer all American indus- 
4 try these further advantages: smoother plant-community relations, 
improved product quality and higher employee morale. 


Buell’s knowledge and experience in the highly specialized science of 

o Dust Collection are yours. To learn more about Buell’s 3 basie 
systems of Dust Collection and how they can 
help you, send for the new, informative booklet 
titled, “The Collection and Recovery of Industrial 
Dusts.” Buell Engineering Company, Dept. 50-B, 
70 Pine Street, New York 5, New York. 


Serew Extractors 
L 203 + Extractors remove broken screws, 
bolts, studs or other threaded forms without 
ae RAY injury to the tapped threads. Available in 
9 sizes and in sets, complete with maple 
‘an Tongeren ‘SF’ Electric recipitator ype ‘LR’ 
ie: Cyclone Precipitator Cyclone Combination Collect Hopper Valves Flock stand. 


JH Williams & Co, Buffalo 


For more data on these items, use post cards 
p. 167. Identify your request with item number. 


Soldering Paste 
239 + Hy-tin is a paste containing pow- 
dered solder suspended in a powerful seav- 
enger action flux that cleans and tins in 
the same application cast iron, stainless 


ENGINEERED EFFICIENCY IN DUST COLLECTION | steel, monel, cast steel, copper, brass, gal- 
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Philadelphia High Speed Units have been developed for applications where 
shaft speeds and pitch line velocities exceed the limit for standard parallel eanaiins ‘te ied 
shaft gear units. A growing list of users indicate their satisfactory and closed views of typical drive 
designed to continuously 
dependable performance on turbine reduction drives to pumps and other transmit 1400 h.p. from a 
H H H H 3000 r.p.m. turbine to a 
machinery, also as speed increasers from low speed engines to high speed 1900-eeae ane 
pumps or fans. 
Gears are double-helical type, accurately cut and shaved to balance thrust 
reactions. Special high speed bearings keep gears in proper alignment. 
Lubrication is force-feed type. Heat generated in high speed operation is 
dissipated by a water-cooled heat exchanger. Balanced Gears combined 
with rigid bearing mountings keep noise and vibration to a minimum. Units 
available for complete range of speed and horsepower applications. 


For full details send for our Bulletin 300. 


hiladelphia Gear Works, 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH * CHICAGO * HOUSTON + LYNCHBURG, VA, 


_ Industrial Gears and Speéd Reducers 
LimiTorque Valve Controls 
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Begins on page 158 


GET THIS VALVE! vanized and lead coated steel. Flux is 
stable and non-active at normal tempera- 
Accurate TYPE “C”’ ture. At soldering temperature it turns 
STRONG | liquid and is powerful enough to remove 

pressure 


| the sc ale and tin black iron. 
g 


Manufacturer claims these advantages: 
no metal and flux separation, no sputtering 
when applied to heated metal, no drying 
and caking. 

Farrelloy Co, 1220 N 26th St, Phila- 
delphia 21, Pa. 


FOR HEATING 
OR PROCESS JOBS: 


_. with intermittent oF 
fluctuating demand; 

_.. requiring accurate 
control; 

... where dependability 
is essential. 


For positive control, use this STRONG 
single-seated, pilot-controlled valve! 


Simple design, extra-heavy construction make 
STRONG’s Type “C” regulating valve give trouble- 
free regulation. Semi-steel for pressures to 250 psi, 
450° F.; cast steel to 600 psi, 750° F. With Anum-Metl} 
seat and disc, this valve automatically adjusts itself 
to control the flow of steam, air or gas required to 
maintain reduced pressure. 

Write us about your pressure reducing problem or 
request our complete steam specialties Catalog 68-X. 


Combination Pressure 

Regulator and Filter 
247 + New device provides a single, com- 
pact unit that acts as a dependable reduc- 
ing-relief valve and as a filtering arrange- 
ment for line service. Line pressures up 
to 150 psi can be reduced and maintained 
at any regulated output from 0 to 35 psi 
without appreciable drift or air consump- 
tion. Easily accessible filter and dripwell 


TYPE “O” _ Direct operated. 
Semi-steel con- 
struction suit- 
able for initial 
pressures to 225 
psi, 400° F. For 
steam, air, wa- 
ter or gas. 


Features internal 
strainer, Anum- 
Metit seat and 
disc. Direct op- 
erated, of extra 
heavy semi-steel, 
this valve is suit- 
able for pres- 
sures to 225 psi, 
400° F. 


TYPE “K” 


*Trade Mark Reg. U. S. Pat. Off. 


STRONG, CARLISLE & HAMMOND COMPANY 
Anum.Men 


1392 WEST 3rd Street 


OTHER. Teg) 


No. 070 Small Trap 


Cleveland 13, Ohio 


“SY” Strainer 


Reg Trode Mork 


assures clean air supply for pneumatically- 
operated instruments, etc. 
Minneapolis-Honeywell Regulator Co, 
Industrial Div, Wayne & Windrim 
Aves, Philadelphia 44, Pa. 


For more data on these items, use post cards 
p. 167. Identify your request with item number. 


Industrial Crepe Paper 
210 + New crepe paper has nearly three 
times the tensile strength of former in- 
dustrial crepe paper and black varnished 
cambric, according to the manufacturer. It 
is made of kraft and manila fibers. can be 
wound on brazed coil lead or used as in- 
sulating tape on some types of transformer 
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NONPAREIL 


TRADE MARK 


Turbine oil systems 
stay clean with... 


e When the two turbines shown 
above were installed in a large 
Milwaukee tannery, they were filled 
with NonpareIt Turbine Oil. Non- 
PAREIL lubricates each turbine and 
its reduction gear unit from one oil 
reservoir. 

During nearly two years’ oper- 
ation, the original fills of NoNPAREIL 
were not removed from the turbines 
either to clean the oil systems or to 
treat the oil. Neutralization num- 
bers stayed below 0.04 mg. KOH/gm. 
Recently, plant officials and a rep- 
resentative of the turbine manu- 
facturer made a thorough inspection 
of the turbines’ lubricating systems. 
They found gears and bearings in 


excellent condition. They found no 
appreciable deposits either in the 
turbine oil or in the lubricating sys- 
tems. The turbine manufacturer’s 
representative expressed approval 
of the job being done by NonPAREIL 
Turbine Oil. 

Through the use of NonparetI, 
officials of this Milwaukee tannery 
are assured of clean, trouble-free 
lubrication for the life of their tur- 
bines. This assurance is based on 
the written guarantee, given with 
each fill of NonPaREIL, that this out- 
standing lubricant will last for the 
life of the turbine it lubricates and 
that it will raaintain a neutralization 
number below 0.15 mg. KOH/gm. 


Turbine Oil 


The Standard Oil lubrication spe- 
cialist in your section of the Mid- 
west will be glad to tell you about 
NonparEIL’s written guarantee. He 
will show you NonparEIL operating 
records that cover up to 25 years’ 
service in a single turbine. You can 
contact this lubrication specialist by 
phoning your local Standard Oil 
office. Or write, Standard Oil Com- 
pany (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 


on 
Hie. 
: 
& 
STANDAR Y 
iL COMPAN (Indiana ) 
‘ na 
te 


af 


has 
your production flow? 


It’s a waste of costly time to pump out the solution every 
time your process heating and cooling tanks get indigestion 
due to pipe coil troubles. You can save this cost and 
eliminate production bottlenecks by replacing the pipe 
coils with Platecoils. Platecoils can be removed and 
replaced without dumping the solution. They simplify 
maintenance and save hours of downtime. They heat or 
cool 50% faster and take 50% less space in the tank. 
As revolutionary as the new wonder drugs, Platecoils cure 
production troubles involving heat transfer . . 
and give profits a shot in the arm. 


Write for bulletin P79 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS At Continental Motors Corp., 3 crankcase 

* sections can be cleaned at one time when 
TRIPLE Platecoils are used while only one crank 

PRODUCTION case can be cleaned with pipecoils in the 


tank. Ask about other case histories. 


BLATECOIL 


REPLACES PIPE COILS 


Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 
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More EQUIPMENT NEWS ’ 


Begins on page 153 


coils. Paper is claimed to be less expen- 
sive and easier to apply than varnished 
cambric. 

A two-way stretch crepe for flexible 
cable insulation has also been developed. 
This is described as having excellent flexi- 
bility and electrical properties and is not 
subject to bursting during vacuum treating. 
General Electrie Co, Schenectady 5 


N.Y. 


Midget Thermostat 

206 + Heat-sensitive shell of redesigned 
midget thermoswitch has outside diameter 
of only %4 in. Unit is adjusted and sealed at 
the factory to any temperature set-point be- 
tween —50 and +450 F, has inherent sen- 
sitivity of 0.1 F. It is rated at one amp at 
48-v ac or 32-v de, has a hex head, 1%-in. 
removable nameplate, 1-27 pipe thread 
and 1-29/32 in. long stainless steel shell 
(overall length is 3-5/32 in.). Inverse com- 
pression type available now; models with 
both regular and inverse contact arrange- 
ments will be available soon. 


Fenwal Ine, Ashland, Mass. 


For more data on these items, use post cards 
p. 167. Identify your request with item number. 


Selenium Rectifier 


228 + Unit is designed for installation at 
individual work stations. Each of two mod- 
els currently in production, a 300-w and 
a 500-w unit, operates from a 115-v 60- 
cycle line. 90 to 135 v of filtered de output 
may be varied in approximately equal steps 
by a 5-position tap switch. Output ripple 
is less than 5% at full load. Both units are 
rated for continuous duty at full load. Over- 
load protection is built into the circuit. 
Unit can furnish de power for magnetic 
chucks, small motors, testing switches, re- 
lays, controls, ete. 

Rapid Electric Co, 2881 Middleton Rd, 
New York 61, N.Y. 


Snap-Action Switches 


213 + New series of snap-action switches 
is designed for actuating forces as low as 
14 oz. Rigid lever integral actuators adapt 
to cam or straight-line motion. Units are 
particularly useful in low-force, cam- 
actuated applications on timing clock 
motors, instruments and meters, also in 
rotary switch assemblies, sequence switch- 
ing gangs, limit switch applications. 
Type W80 has a flat lever actuator de- 
signed for operation by straight-line motion 
or slow-moving cams. W82 switch has a 
hardened steel roller. W822 has a short 
roller lever actuator designed for fast cam 
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At left center is one end of fuel oil pipe 
line (approximately 1,000 ft. long), oper- 
ating at about 100°F with FOAMGLAS 
pipe insulation. in foreground is part of 
1,100 ft. steam line operating at about 
400° F with FOAMGLAS pipe insulation. 
Note spray pond in background. Insula- t 4 
tion contractor: Thermal Produ-ts Company, 
Houston, 


ON THESE 
OIL AND STEAM LINES ~— 


FOAMGLA 


insulation spends most of its time 
under a shower but STAYS DRY 


Keeping dry under a shower is a slick trick, but magic 
FOAMGLAS is the one insulation that can do it, day in 
and day out. That’s one big reason why Dallas Power & 
Light Company chose FOAMGLAS to insulate oil and 
steam lines running right next to a spray pond handling 
concentrated alkaline water. 
Chief Engineer R. D. Elliott points out, “The combination 
of water and chemicals really requires an extraordinary 
he insulation, and we’ve found that neither moisture nor 
chemicals can penetrate the closed, inorganic cell structure 
of FOAMGLAS. That’s why we count on it to combat 
corrosion and to maintain constant insulation efficiency.” 


i, 
R. D. Elliot 


Pittsburgh Corning ‘Comemian. Dept. AA-23 
Pittsburgh 22, Pa. 


Please send me free sample and booklets on use o 
FOAMGLAS for: 


Piping and prccessequipment Refrigerated 
[ Normal Tempera ture Buildings 

(] Advise nearest source of supply 

(J Send engineer to discuss specific problem 


PITTSBURGH CORNING CORPORATION 
PITTSBURGH 22, PA. 


: 
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Dependable Towers 
for All Water Cooling Purposes 


United tower in oil refinery service 


Mechanical Draft Towers featuring low pressure, closed system water 
distribution, redwood interiors and effective counterflow cooling over 
large deck surfaces. 


3 2 Atmospheric Deck Type Towers of redwood throughout, with closed 
a low pressure distribution through sprinklers or spray nozzles. 


“Package” Type Towers of steel or wood, mechanical or natural draft, 
in 3 to 15 tons capacity. 


- Bulletin No. 50 gives full details. Yours upon request. 


UNITED COOLING TOWER CO. 


4022 Broadway, Kansas City 2, Mo. Plant: Pilot Point, Texas 
Authorized Representatives in Principal Cities 


United compressor plant 
installation 


United air 
conditioning tower, 
large public bldg. 
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More EQUIPMENT NEWS 


Begins on page 158 


actuation or for applications where com- 
pactness and maximum resistance to vi- 
bration are required. Solder lug or screw 
terminals available. Switches are listed by 
UL for 15 amp, 125, 250 or 460-v, ac; 42 
amp, 125-v, de; %4 amp, 250-v, de. 

Micro Div, Minneapolis-Honeywell Reg- 
ulator Co, Freeport, Il. 


Recording Thermometer 


248 + For plants using sub-zero tem- 
peratures for shrink fitting, stabilization 
and stress equalization of alloys, low tem- 
perature equipment testing, etc, model NR 
12-in. recording thermometer keeps accu- 
rate time-temperature records from — 200 
to + 200 F in its 8 different scale ranges. 
Companion dial indicating thermometer, 
model PD, substitutes pointer for pen and 
clean, easy-to-read dial for chart. Dial 
thermometer comes in 6- and 8-in. diame- 
ter sizes. 

Dickson Co, 7420 S Woodlawn Ave, 
Chicago 19, 


For more data on these items, use post cards, 
p. 167. Identify your request with item number. 


Plastic Floor Compound 


212 + Swift-floor plastic floor resurfacing 
compound has new cohesive agent to pro- 
duce a harder yet more resilient floor sur- 
face. lrregularly shaped crystals of Crypto- 
lite pack together to form a hard, non-skid 
surface that can be used one minute after 
application, manufacturer clams. To apply, 
simply prime old floor surface, fill with 
compound, and tamp or roll. Can be ap- 
plied over wood, concrete, brick or steel, 
indoors or out. 

The Monroe Co, Inc, 10703 Quebec 
Ave, Cleveland 6, Ohio. 


PLANT PA SYSTEM 


249 + Femco Trolleyphone, plug-in model, 
2550 series, is a common communication 
system. Each station is equipped with a 
press-to-talk microphone and a_ speaker 
with automatic volume control. Words 
spoken with any microphone come out of 
all speakers at a natural voice level re- 
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you need proved power plant equipment 
this check list help you 


For Example—ALCO Flex-Tube Evaporators have a 
positive-acting, thermomechanical descaling action. 


Making use of this principle, engineers designed a 
patented arrangement of struts, tension bars and split 
support plates. The tubes bend or flex when heat is 
applied to the coil side. When cold water is sprayed 
over the tube bundle, the tubes contract, and scale 
cracks off and is flushed away through blowdown 
openings. 


Other important features include: 


HEATING ELEMENT SITUATED IN LOWER HALF OF SHELL, 
provides maximum disengaging area. 


SHELL S1zE Gives AMPLE SPACE under heating element 
for scale removal. 


SMALL SEPARATE REMOVABLE CHANNEL AND COVER eases 
job of maintenance men. 


Two or MorE BLowpown Connections of large diameter 
for effective flushing. 


UniFoRM COMPRESSION BOLTING assures tight joints but 
permits quick convenient access to key points for inspec- 
tion and maintenance. 


For more details about ALCO Flex-Tube Evaporators or 
your other power plant equipment needs, mail the coupon 
or call the nearest ALCO sales engineer at Beaumont, 
Chicago, Dunkirk, Houston, Kansas City, Los Angeles, 
New York or Tulsa. 
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1 Closed Type Feedwater Heaters 
Evaporator Condensers 
Condensate Coolers 
Jacket Water Coolers 
Lubricating Oil Coolers 
Evaporators 
Oil Tank Suction Heaters 
Fuel Oil Heaters 
Blowdown Exchangers 
Aircooled Heat Exchangers 
Prefabricated Pipe 
Propane Storage Tanks 
Large Diameter Water Lines 
Penstocks 


ALCO PRODUCTS DIVISION 


AMERICAN LOCOMOTIVE COMPANY 
Dunkirk, N. Y. 


In step with tomorrow — Alco Aircoolers, Heat Exchangers, 
Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 


ALCO PRODUCTS DIVISION 
American Locomotive Company 
Schenectady, New York 


Gentlemen: 


Please send me the ALCO Products Catalog AL-3-T. We are 


interested i: equipment. 


Name 
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ROTO Hole 


Seat Scraper 


Eliminates Dirty, Tedious Work 


Here is a simple, hand-operated tool for cleaning inside caps on boilers 
that will pay for itself many times over. This tool is equipped with retractable 
knives mounted on a revolving spindle having a bearing within a substan- 
tial yoke. An adjustable spring automatically maintains tension on the 
knives, sufficient to remove all foreign matter but not enough to cut the 
metal. A few turns to the right, and the job is done. A half turn to the left 
releases the tool, Try a Roto Seat Scraper and you'll wonder how you ever 


got along without one. 


These are some of the hand hole shapes 
cleaned with a Roto Seat Scraper. Various 
sizes available. 


PEAR SHAPE 


Roto Hand-hole 
Seat Scraper for © 
8 & W Boiler. 


153 SUSSEX AVENUE 


We also make a Reseating Machine for cleaning 
— caps to assure a smooth, true fit. Send for 
etails. 


Illustrating ease of operation of 
Roto Hand-hole Seat Scraper. 


What Users Say= 


It did a fine job. Completed the work in 80% less time. 


(Engineer, Chemical Plant) 


Roto Seat Scraper has paid for itself many times over 
on our Keeler Boiler. 


(Supt., Public Utility) 


One man cleaned inside cap seats on boiler header in 
4 hours. Formerly took 2 men 3 days. 


(Pennsylvania Manufacturer) 


SEND FOR BULLETIN 


NEWARK 1, N. J. 


More EQUIPMENT NEWS 


Begins on page 158 


gardless of distance. Equipment consists 
of transreceiver units that incorporate both 
transmitters and receivers, speakers and 
microphones. 

Power is taken from existing trolley wire 
or power line, either 250- or 550-v de. Cur- 
rent drain is about 0.5 amp. Installation 
can also be made for 110 or 220 v ac single 
or 3-phase, or from 6- to 40-v batteries. 
Farmers Engineering and Mfg. Co, 
549 Brushton Ave, Pittsburgh 21, Pa. 


Flow Meter 

219 + New Flo-Watch model AFUAQ me- 
ters flow of liquids, steam, air and gas. 
Unit measures flow through standard dif- 
ferential producers like Venturi tubes, noz- 
zles, orifices, can also be used with Kenni- 
son open nozzles, flumes, weirs. Instrument 
is adaptable for any combination of totaliz- 
ing, indicating or recording functions. 

Totalizing mode! with transmitter at- 
tachment can actuate a secondary instru- 
ment or pace a chemical feeder remotely 
located. Functions of the secondary unit 
will be in direct proportion to flow. Total- 
izer reads directly in gallons, cubic feet, 
etc, indicator provides maximum readability 
from 25 to 100% of full scale. Bulletin 309- 
Builders-Providence, Inc, 345 Harris 
Ave, Providence, R. I. 


For more data on these items, use post cards, 
p. 167. Identify your request with item number. 


Universal Air Vent 
218 + Radiator valve will vent water or 
steam systems automatically. Valve can be 
cleaned of leak-sealing compounds or min- 
erals without draining water system. Hy- 
groscopic fibre discs open to allow air to 
vent, close against steam or water. Selector 
screw controls rate of venting. Operates at 
maximum steam pressure of 15 psi, maxi- 
mum water pressure of 50 psi. 

Hoffman Specialty Mfg Corp, 1001 
York St, Indianapolis 7, Ind. 


Miniature Pressure Transducer 
226 + Type 4-310 Star pickup measures 
only %4 in. in diameter and less than 4 
in. in length. Flush diaphragm is designed 
for insertion directly into a process vessel 
or stream of either liquid or gas for test 
and monitoring purposes. 

The pickup emits a known signal for a 
given pressure change. As the pressure 
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ANKOTALLIC 
SPIRAL WOUND 


GASKETS 


Withstand even the most severe service conditions 


for an entire range of pressures. 


BRANCHES 


BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CINCINNATI, OHIO 
CHICAGO, ILL. 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH. 
HOUSTON, TEX. 
INDIANAPOLIS, IND. 
LOS ANGELES, CAL. 
MILWAUKEE, WIS. 
MONTREAL, CANADA 
NEW ORLEANS, LA. 
NEW YORK, N. Y. 
PHILADELPHIA, PA. 
PITTSBURGH, PA. 
SAN FRANCISCO, CAL. 
SEATTLE, WASH. 
SPOKANE, WASH. 
ST. LOUIS, MO. 
TOLEDO, OHIO 
WILMINGTON, CAL. 


Ankotallic Spiral Wound Gaskets are 
made of one continuous strip of pre- 
formed metal. They are wound spirally 
from the inside to the outside with a 
cushion of filler between each metal ply. 
In this way it is possible to increase or 
decrease the number of metal and filler 
plies, and enable the gasket to survive 
under severe service conditions and a 
range of pressures. 

It is the preformed U-shaped groove 
in the metal that provides the safe inter- 
locking feature and creates a type of 
artificial “lung” that reacts to the exist- 
ing conditions, be they mechanical com- 
pression, temperature changes, or internal 
pressure variations. 

Ankotallic was designed on a prinv:ipal 


that has been tried and proved. In no 
other type of gasket is it possible to vary 
the compressibility to meet requirements 
of a pre-designed joint with bolt loading 
limits already established. 

In addition to being able to increase 
or decrease the number of plies in a 
given flange area, compressibility of 
Ankotallic Gaskets is further regulated 
by taking into consideration the hard- 
ness and resiliency of the type of metal 
specified for the particular service con- 
dition. 

Various styles of Ankotallic Spiral 
Wound Gaskets are carried in stock for 
use on boiler manholes, tube caps, water- 
walls, economizers and many other boiler 
accessories. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA. 


ELKHART, IND. MONTREAL, CAN. fs ‘ 


5 AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 
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BROTHER, 

DARTS FIT TIGHT 
THANKS TO THE 
ROUND BALL | 
JOINT! 


TRUE BALL JOINT 
MAKES THE 
DIFFERENCE 


DARTS FIT TIGHT, STAY TIGHT because spherical grinding 
finishes the seats to a true ball joint with wide, true-bearing 
surfaces. Darts are easily made tight without jamming. They can 
be used on installation after installation without scarring the 
seats. 
QUICK FACTS 

@ TWO BRONZE SEATS of special alloy offer extra resistance to pit- 

ting and corrosion. They provide years of leakproof protection. 


@ PRACTICALLY INDESTRUCTIBLE Dart bodies and nuts consist of 


top-quality, air-refined malleable iron for extra resistance to 
stress and stretching. 


@ TOUGH, HEAVY SHOULDERS can take the most severe wrenching 
without damage. 


These features make Darts your 
best union buy...they assure 
trouble-free performance year 
after year. 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York: Pittsburgh- Rome, Ga. 


| More EQUIPMENT NEWS 


Begins on page 15& 


changes against the surface or in the pipe 
| or vessel where the pickup is installed, 
| output voltage changes in proportion. Cali- 
| brating applied voltages allows exact inter- 
| pretation of output in terms of pressure. 
Response is accurate to frequencies as high 
as several thousand cycles per second, so 
unit is applicable to studies of high-speed 
pumps and compressors where mechanical 
pressure instruments would have _insuffi- 
cient response speed. Bulletin CEC 1534. 
Consolidated Engineering Corp, 300 N 
Sierra Madre Villa, Pasadena 8, Calif. 


+! 


Air-Hydraulic Pumps 
250 + Heavy-duty pumps and power units 
develop high fluid pressure from low air 
pressure. Suitable for operating high pres- 
sure cylinders, clamps, valves, actuators, 
hydraulic presses; for high pressure test- 
ing; for long pressure-holding cycles, etc. 
Built as package units, they are available 
in vertical or horizontal construction. Both 
pressure and volume are adjustable. 
Ledeen Mfg Co, 1600 San Pedro St, 
Los Angeles 15, Calif. 


For more data on these items, use post cards 
p. 167. Identify your request with item number. 


Snow Detector 


202 + Weather sensing equipment is use- 
ful for operating snow removal systems 
automatically. Unit detects precipitation 
when ambient temperature drops below 37 
F, turns on heating elements when icing 
conditions exist. Up to 30 amps at 117-v 
ac can be switched without external relays. 
Motorola, Inc, 4545 W Augusta Blvd, 
Chicago 51, Ill. 


Plug-In Alarm System 


237 + Panalarm 50 plug-in annunciator 
system incorporates complete interchange- 
ability of circuits and functions. A single 
standard unit can be used to signal any 
“off-normal” condition throughout a plant. 
Plug-in units are hermetically sealed, thus 
protected from adverse atmospheres or cor- 
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The cost of a De Laval Oil Purifier is only a 
fraction of the cost of the turbine or engine that 
it protects. The comparatively modest investment 
represented by a De Laval centrifuge is far out- 
weighed by the cost of even one serious shutdown. 
A De Laval is, in truth, inexpensive insurance. 


A De Laval Purifier, by means of centrifugal 
force applied in the most efficient manner, removes 
from the oil all water, dirt or sludge. It keeps 
the lubricant both clean and dry. Purification is 
complete—an important point—for water can be 
as serious a source of contamination as dirt. 


A De Laval Oil Purifier thus provides assurance 
that there will never be turbine trouble due to 
impure lubricating oil. The protection it gives in 
this respect is absolute. 


THE DE LAVAL SEPARATOR COMPANY DE LAVAL PACIFIC CO., 6! Beale St., San Francisco § 
Poughkeepsie, New York 427 Randolah St., Chicago 6 THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


FOR MORE DEPENDABLE POWER PRODUCTION 
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It's the live-spring action and U-shape of the metal plies in 
Ajax Spiralwound Gaskets that permits them to give and take with 
varying pipe line or boiler stresses, to seal joints tight at safe 
bolt loads and utilize the pressures they are sealing against to 
keep them tight under all operating conditions. 


There are types and sizes for all standard flanges and for man- 
holes, handholes and tube caps for all makes of stationary and 
marine boilers, waterwalls, economizers, etc. 


Materials of construction include plated low carbon steel or 


stainless, Canadian or blue African asbestos or chemically inert 
duPont Teflon. 


Sold universally through industrial distributors. Ask your supply 
house or write— 


U if FABRICATORS OF “TESLON” & “KEL-F” FOR THE 

CHEMICAL PROCESS & ELECTRONIC INDUSTRIES 

s TAT E CAMDEN 1 NEW JERSEY 
GASKET 

Representatives in Principal 

COMPANY Cities Throughout the World 


More EQUIPMENT NEWS 


rosion and suitable for all Class 1, Division 
2 locations. 

Used as either running or trouble sig- 
nals, the systems provide both an audible 
and a visual alert signal that must be 
acknowledged by the operator when any 
“off-normal” condition develops. Visual sig- 
nals are provided by either torpedo bullseye 
lamps or backlighted, illuminated name- 
plates. Catalog 100. 

Panalarm Products, Inc, 6312 N 
Broadway, Chicago 40, III. 


CRA-2 


CRBD (DELTA) 


Cable Racks 
251 + Phenolic insulating cable racks 
are divided into two groups: 300 v and un- 
der, or over 300 y. Standard racks have 
maximum size holes possible to maintain 
required clearances. Mounting bolt holes 
take standard size bolts. ; 
Adalet Mfg Co, 14300 Lorain Ave, 
Cleveland 11, Ohio. 


For more data on these items, use post cards, 
p. 167. Identify your request with item number. 


Oil Mist Control 


216 + Precipitron oil mist control unit 
will recover coolant oil from mist and 
smoke generated by high speed cutting, 
grinding, milling, ete. Available in two 
models: type PO-6 with  air-handling 
capacity of 600 cfm, and type PO-12 with 
capacity of 1200 cfm. Unit is completely 
self-contained, shipped factory-assembled 
and tested. PO-6 is 55-in. high, 22-in. wide, 
24-in. deep, weighs 265 Ib. 

Westingheuse Sturtevant Div, Dept 
T-509, 200 Readville St, Hyde Park, 
Boston 36, Mass. 


Electric Solenoid Valves 


252 + Improved Atkomatic solenoid 
valves are available for pressures to 3000 
psi. Adjustable timing on closing stroke 
is available to 300 psi. This eliminates 
shock on supply lines, particularly on hy- 
draulic operations. Valves are packless, 
easily maintained, and designed to handle 
hydraulic operation-, oil, water, steam, air, 
gases or any media not harmful to bronze. 
Atkomatiec Valve Co, 545 W Abbott St, 
Indianapolis, Ind. 
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HAL 


(Advertisement) 


INDUSTRIAL 
WATER 


REPORT 


Hall Laboratories, Inc.—A Subsidiary of Hagan Corporation, Pittsburgh, Pa. 


Volume 1 


FEBRUARY 1953 


Number 1 


Neus Water Manual 
Published by ASTM 


Of interest to everyone concerned 
with industrial water is ASTM’s 
‘Manual of Industrial Water,” a Jan- 
uary 1953 release, prepared by Com- 
mittee D-19. Manual discusses uses of 
industrial water, difficulties caused by 
industrial water, compositions of 
waters and deposits, treatment, sam- 
pling, analysis of water, identifica- 
tion of water-formed deposits. 


Research by Hatch Gives 
New Basic Facets on 
Threshold Treatment for 


Corrosion Control 


Research papers by Dr. G. B. Hatch 
of Calgon, Inc., titled “Protective Film 
Formation with Phosphate Glasses” 
and “Inhibition of Galvanic Attack of 
Steel with Phosphate Glasses” provide 
a better scientific understanding of 
the mechanism of film formation with 
Calgon. 

Data prove Calgon stops corrosion 
by virtually eliminating flow of cur- 
rent between anode and cathode in 
corrosion cells. 

Research shows Calgon is a cathodic 
inhibitor. All cathodic inhibitors are 
“safe” inhibitors, because they do not 
increase tendency toward pitting. 

Data reveal that protective film is 
formed by electrodeposition process, 
and that Threshold Treatment for cor- 
rosion is quite different from Thresh- 
old Treatment for scale prevention. 

Write if you want a free copy of 
these fundamental papers. 


Pilot Plant Designed for 
Steel Company Results in 
Minimum Cost for Waste Disposal 


A Pennsylvania steel company had to dispose of wash waters evolved 
in the manufacture of producer gas. 
This wash water contained objectionable quantities of phenol, sulfide, 


and cyanide. 


Preliminary study showed that either chemical treatment, or closing 


Industrial Water 


Statistics 
According to U. S. ee of Com- 


merce statistics, use of industrial 
water for process has been estimated 
at 80 billion gal per day during 1950. 
This is 8 times the quantity required 
in 1900, although population increase 
in same 50 years was only 2-fold. 
Manufacture of steel, production of 
electric power require 50 billion gal- 
lons of the 80 billion per day. Indus- 


Field Reports on Indus- 
trial Water Treatment 


Herman Reda, Service Engineer in 
our Detroit Office, made the following 
report on a food processing plant in 
his area: 

“Turbines have now operated continu- 
ously for 3%% years. Prior to use of 
Hall System, plant had to clean units 
every 6 months.” 

A report on boiler water control 
comes from Bill Pfeiffer of the St. 
Louis Office. Report concerns a paper 
company: 

“Client is pleased with silica treat- 
ment. After silica had been fed for 
about 3 months, boilers were opened for 
inspection, found to be much cleaner 
than client ever saw before. Heavy 


sludge usually found in top rear drum ~ 


and mud drum was almost gone. Silica 
is also helping out at the filters, and 


filtered water contains no suspended 


matter. Client cleaned filters with 
Buromin—pleased with results.” 

“Calgon” and “Buromin” are names 
of phosphate glasses developed by 
Hall Laboratories for industrial water 
treatment and marketed, respectively, 
by its associates, Calgon, sea and 
the Buromin Company who have reg- 
istered the names in the U.S, Patent 
Office as trademarks. “Hall System” 
is similarly registered as a service 
mark by Hall Laboratories. 


up wash water system could do the 
job. A Hall Labs staff engineer recom- 
mended use of a pilot plant to deter- 
mine chemical treatment costs. He 
specified equipment for pilot unit, 
and provided detailed instructions for 
operation. Pilot plant showed that all 
hydrogen sulfide and cyanide and 
about 90% of phenol could be removed. 

But cost analysis of chemical treat- 
ment revealed it was 2 or 3 times as 
costly as closing up system. On this 
basis, decision was to install a recir- 
culating system for the producer gas 
wash water. 

Major problem in closed system was 
build-up of suspended solids. Methods 
of controlling this were studied by 
the Hall staff, and recommendations 
made to steel company. 

State antipollution requirements 
were satisfied, and another step taken 
toward clean natural streams with 
the minimum cost to industry. 


trial use of water is estimated to in- 
crease 170 per cent from 1950 to 
1975, according to Materials Policy 
Commission, 


Industrial Water 
Problems Require 
Special Handling 


There are no “stock answers” to 
industrial water problems. For in- 
formation, write, wire or call Hall 
Laboratories, Inc., P.O. Box 1346, 
30, Pennsylvania. 


Water is your industry’s most im- 
portant raw material. Don’ t waste it. 


HALL LABORATORIES, INC.—CONSULTANTS ON PROCUREMENT, TREATMENT, USAGE AND DISPOSAL OF INDUSTRIAL WATER 
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When it comes to 


PACKINGS and GASKETS 


come to Garlock...manufacturers 
of mechanical packings 
since 1887 


Above—A few of the wide variety of TEFLON packings 
and gaskets manufactured in the Garlock factories. 


GARLOCK pioneered in the design and manufacture of 
packings and gaskets made of Terton. Garlock products 
made of TEFLON are unaffected by acids, organic solvents and 
other chemicals at operating temperatures from below —90°F. 
up to 500°F. These packings and gaskets are ideally suited 
for many other applications due to TEFLon’s low coefficient 
of friction. 

We have the facilities to mold, machine, or form TEFLON in 
a wide variety of shapes and sizes for packing and gasketing. 
When you need finished TEFLON parts contact your Garlock 
representative or write for our TEFLON Catalog. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


*The DuPont Company's Trademark \ ® J 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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VERTICAL-PUMP INTAKE 


Continued from page 91 
have enough length to straighten flow. 
Pumps run well in any combination. 

Existing Jobs. Mutual interference 
between two pumps, Fig. 5, gave 
trouble. Flow was extremely unstable, 
with a strong but wandering vortex 
under each pump. Flow to second 
pump was erratic. 

Three solutions were tried in the 
model. We (1) simulated ideal chan- 
nels with baffles at each pump (2) 
lowered pumps (3) combined solutions 
1 and 2. 

Solution 1 made pumps independent 
of each other, suppressed most of the 
erratic flow. But minor disturbances 
still tended to form. Pumps were low- 
ered to 0.45 bell diameter without using 
baffles. This was more effective; minor 
disturbances still prevailing were neg- 
ligible. Solution 3 eliminated all dis- 
turbances at pumps. 

This design could easily be used for 
a new installation but, since it required 
much work in the existing channel, we 
decided only to reduce pump clearance. 

To find how much of the floor must 
be close to the bell to obtain Solution 
2 results. Lucite blocks were placed 
underneath the pumps. Trial showed 
block with side equal to two bell di- 
ameters was enough. Duplicated in the 
prototype with concrete, all vibration 
was eliminated. 

Fig. 6 shows another existing instal- 
lation having excessive vibration. Model 
showed inlet jetting between pumps 
created a number of vortices on each 
side. Fig. 7 is final design of the cells. 

Three corrective steps were used. We 
erected a dam of suitable proportions 
between pumps and inlet, three-fourths 
a bell diameter from center of pumps. 
Suction bells were lowered to a clear- 
ance of 0.4 bell diameter. Flow at A 
was good, but at B there was a minor 
vortex under bell because inlet pipe 
was at an angle. Final correction was 
insertion of another wall between dam 
and back wall separating pumps. Its 
thickness was such that cells were sym- 
metrical, Fig. 7. 

Intake-Channel Design. Water can 
be brought upward in an axial man- 
ner or horizontally and fromm above, and 
distributed eveniy around area between 
bell and floor. Latter method needs 
less depth and material so we'll look 
it over now. Simple installations can 
be evaluated with past test results. 

Suction-bell diameter G, Fig. 8. is 
used for reference in design and is 
about twice impeller-eye diameter. Dif- 
ferent ratio modifies design values 
given below. 

Bell clearance from floor is perhaps 
most important. Value of G/4 has same 
flow area as bell cross section and is 
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YOUR OPERATORS 
NEED NOT BE 
EXPOSED 
To the dangers of 


High Voltage! 


High Interrupting Capacity 
Fuses Can Now Be Handled 
Without Exposure To High 
Voltage, Without a Hookstick! 


THE OLD . . . STANDARD 
CONTROL. Fuses are Live 
and operator is Exposed to 
High Voltage When Fuse 
Compartment is Opened. 
Hook-Stick Always Needed. 


3300-TPA-2133 
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THE NEW 


“SA-FUSE” 


CONTROL 


Fuses 
are Dead and 
Grounded 


Operator is Shielded From 
Live High Voltage Parts 
When Fuse Compartment is 
Opened. 


T.. fuses in the “Hi-Fuse”, High-Voltage, High-Interrupting Capacity 
Motor Control above are being handled with the following safety 
assurances: (1) that the fuses are completely disconnected from the 
circuit, (2) that the fuses are grounded, (3) and that a heavy insulating 
barrier shields the operator from high voltage. 

These new important safety features are now provided by the new 
SA-FUSE compartment for Hi-Fuse Control. When the fuse door is 
opened, a gang-disconnect separates the fuse panel from the high 
voltage circuit and brings the fuses up in safe, convenient reach. The 
fuses can then be quickly inspected or replaced. 

Hi-Fuse Control with the SA-FUSE Compartment is an economical, 
highly protective control. It is the kind of modern motor control you will 
want in your plant because it is a ‘orward step in providing security from 
high voltage hazards. The E-M Scles Engineer near you will be glad to 
give you complete information. 

Be sure to write for E-M Bulletin No. 211 and E-M Foto-Facts No. 21, 
which show step-by-step illustrations of SA-FUSE operation. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 
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e THE HILCO olL RECLAIMER 


@ REMOVES WATER, SLUDGE, ACIDS 


= 


WILCO OIL} 


IRECLAIMER 


FicuRE 


* The HILCO system results 
in removing contamination as 
fast as it is formed, thus 
maintaining the oil in first 
class condition. 
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* The HILCO OIL RECLAIMER 
is self-contained, including 
built-in pumps, electric heat- 
ers, starters and controls. It 
is compact, easy, and quick 


to service. 


TRANSFER PUMP 
TO TURBINE 
Om TaNas 


| 

TRANSFER PUMP | 
FROM TURBINE 
Ou TANKS 


] 
on 
TANA 


on 
PECL AMER 


FOR MORE 

INFORMATION 
ON THE HILCO 
SYSTEM 


VERTICAL-PUMP INTAKE 


Continued from page 192 


minimum to which bell can be dropped 
and still retain accelerating flow. Best 
range is G/2 to G/3. Use it wherever 
possible. 

Back Wall. When flow approaches 
from one direction a wall behind pump 
is beneficial. Vortices do not form in 
idle water behind pump. Locate wall 
3G/4 from pump center. 

Channel Width. For a single pump 
exact width isn’t important if it equals 
or exceeds 2G and pump is in center. 
Since space is usually at a premium 
and large channels tend to induce sec- 
ondary currents, don’t exceed a value 
of 2G. 

Minimum Length. Channel should 
produce even water distribution just 
ahead of pump. For reference, a plane 
3G/4 from pump center, and in front 
of it, can be used. Flow through plane 
should be normal to it without irregu- 
larities. Channel length of 214 to 3 
times width upstream from plane usual- 
ly eliminates disturbances. This makes 
over-all length about 7G. 

With strongly distorted flow at inlet, 
use vertical partitions at the 214 to 3 
ratio. In extreme cases a sloping ceil- 
ing over channel with back edge 1 1/3 
(G) from floor may be needed, Fig. 4. 
Pump isolation is completed by using 
a wall at back edge of tunnel. 

Pumps in Series. Avoid putting a 
number of pumps in one long channel, 
if possible. Danger here is mutual in- 
terference. But if long channel is used 
keep velocity at same value as in a sin- 
gle-pump installation. Eliminate tur- 
bulence in flow as it passes from one 
pump to next. 

Have channel width at each pump 
equal to at least W/G = 1 + 
(4G + 8GN)/3H, where W = chan- 
nel width, G — suction-bell dia, H — 
water depth, NV — number of pumps 
downstream. 

Have spacing between pumps enough 
to stabilize and redistribute flow as it 
passes any pump. Distance of 24% to 
3 times channel width between refer- 
ence planes is probably adequate. But 
always check a proposed installation 
with a model. 

Pumps in Parallel. An installation 
with pumps side by side in a large bay 
can be considered made up of a num- 
ber of single cells. Whether walls are 
needed between pumps depends on en- 
trance conditions. Check with a model. 

Field experience proves the value of 
model testing. Bad effects of a poor 
installation may be overcome by rig- 
idly bracing pumps and using oversize 
bearings and shafts. But this ignores 
basic trouble and only prolongs the 
interval between repairs. 
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FREE..:- valve users and buyers 


THE OHIO INJECTOR COMPANY 
114 MAIN STREET 
WADSWORTH, OHIO 


Please send me a copy of the new booklet, “OIC 
Catalog Digest for Quick Valve Selection”. 


Name Title 
Company 
Address 
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Here's your 


COMPLETE, COMPACT 


READY 


Nordberg Diesel 
units are complete, 
ready to go. 
with radiator and 
fan, fuel tank, fuel 

and lube oil filters, air clean- 
er, and starting system. Fill the radiator, 
crankcase and fuel tank and you're pro- 
ducing reliable, low cost power... for 
power units on shovels, for crane mag- 
nets, for pumps in mines, quarries, and 
irrigation, for petroleum production 
pumping, for auxiliary generator sets 
ashore and afloat, for standby lighting 
units in manufacturing plants—and for 
hundreds of other power jobs. 


Built in 1, 2, and 3-cylinder sizes from 
10 to 45 hp, these heavy duty medium 
speed units are available as straight 
power units with stub shaft or clutch 
power takeoff—as generator sets produc- 
ing from 6 to 30 K.W.—and as “‘pack- 
aged” centrifugal pumping units. 


Send the coupon today for more details. 


NORDBERG MFG. CO., Milwaukee, Wis. 


NORDBERG 


BUILDERS OF AMERICA'S LARGEST 
Lintlor HEAVY OUTY DIESELS 


MAIL THIS COUPON TODAY = 


Nordberg Mfg. Co., Milwaukee, Wisconsin 


Send catalog covering Nordberg Type 4FS 
Diesels. | am interested in a unit for the 
following service: 


Your Name 


Company Name 


Add. 


Zone___. State 


4-353 
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MARMADUKE 


wanted him below, word quickly spread 
that something unusual was up. So the 
fireroom fiddley soon lined with off- 
watch firemen. Another delegation. 
made up of engineers, oilers and water 
tenders followed Marmy into the fire- 
room. 

“Now look here, Surfaceblow,” de- 
manded the Chief in his most sarcastic 
manner, “will you kindly explain why 
the bloody hell you put that anvil into 
the furnace? And mark you well,” 
threatened the Chief, “unless you have 
a reasonable answer, which you natural- 
ly do not, I'll log you two days’ pay.” 

Marmaduke scratched his head and 


d from page 146 


| stared at the smoking, red-hot anvil on 


the floorplates. He seemed greatly puz- 
zled by all the commotion. Everyone 
ganged around, waiting to hear his ex- 
planation. Matt Feeley had a belliger- 
ent grin on his pan and stared hard at 
Marmaduke. It was easy to see that 


this was going to be sweet revenge for | 


Matt. 
“That’s a horse on me.” finally ex- 
claimed Marmaduke in his foghorn 


| voice, scratching his head again. “That | 


anvil musta been in the coal. I guess 
| heaved it into the furnace without 
VOTICING it.” 

That sent a roar of laughter through 
the fireroom. Most of the crew couldn’t 
lift that anvil, let alone heave it. 

The Chief didn’t think that explana- 
tion funny. His face grew purple and 
he started sputtering, “In amongst the 
coal, IN A Pic’s NECK,” he bellowed. 
But just as he was about to split a seam 
he evidently got a bright idea. 

“All right, Mr. Smartalec,” he 
beamed. “If you say it was in the coal 

it was in the coal. But it took three 
of us to get it out of there. So let’s see 
YOU heave it in with the shovel.” 

This was really more than anyone 
bargained for. Marmaduke was on the 
spot—and for sure. Stokers, oilers and 
engineers closed in closer around Mar- 
maduke to see what he’d do. But Marmy 
was undaunted. He grabbed a shovel 
and slid it under the anvil. Then he 
opened the same high furnace door the 
anvil came out of. He braced his legs 
and made one mighty heave. The anvil 
went flying into the furnace. But it 
didn’t stop on the coal bed. It kept 
right on going over the bridge wall in 
back of the long, corrugated furnace 
and landed on the combustion chamber 
floor, with a helluva crash. For a second 
it seemed like that blow cracked the 
combustion chamber’s bottom. Everyone 
stood frozen stiff as a statue, as if wait- 
ing for the explosion to send the ship 
to kingdom come. Nothing happened. 

Without saying a word, Marmaduke 
threw his shovel into the coal bunker 


on 


LB. 


AIR FURNACE 
MALLEABLE IRON 
AIR-TESTED 


UNIONS 


with the 
RECESSED BRASS SEAT 


Do You Want to 
Save.....now 
and later? 


Time and labor can definitely be saved 
through the use of Jefferson Specialty 
Unions, because there are types which 
mean fewer joints and there is always 
the Recessed Brass Seat which makes up 
tight with minimum wrench pressure . . . 
a true ball joint. And the fewer joints to 
make up, the fewer requiring mainte- 
nance. 

The name “Jefferson” means high qual- 
ity . . . the kind you can be certain will 
give you long, care-free service year 
after year. And if you use Jefferson 300 
Ib. Unions, you can tackle those tough 
jobs with absolute assurance your piping 
jobs will be RIGHT and STAY RIGHT. 
Remember these facts: Jefferson Unions 
are made of malleable iron having a ten- 
sile strength of 55,000 p.s.i.; are air 
t.sted before shipment; have octagonal 
ends for any type wrench; OWG 20002 
to 2” and 1000 up to 4”. 

The Jefferson line includes AAR male and 
female unions, Enduro 3002, Excel 2502 
and Master 1502 unions. All iron seats 


are also available in all typ:s. 


Contact your nearest distributor or 
us direct for your requirements. 


JEFFERSON 
UNION CO. 


605 W. 26th St., New York 1, N. Y. 
63 Gooding St., Lockport, N. Y. 
39 Fletcher Ave., Lexington 73, Mass. 
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... another NORDBERG 


GAS ENGINES 


achievement for 


outstanding 

GAS FUEL ECONOMY 
in a WIDE RANGE 

of HORSEPOWER 


IMPORTANT FEATURES 


UR High thermal efficiency. 
Proven ignition systems. 


3. same heavy-duty construction 
features as Nordberg 4-cycle 
Diesel engines. 


4. Double the horsepower of natu- 
rally aspirated engines. 


5. Smooth, uniform combustion. 
6. Lower exhaust temperatures. 


7. Convertible to Diesel or 
DUAFUEL® operation. 


8. More horsepower hours per gal- 
lon of lubricating oil. 


9. Wide range of ,orsepower, 
10. wide speed range. 


For complete details about 


*Trade mark 


N ORDBERG 4-cycle spark-fired gas engines, in sizes from 
265 to 4260 H. P., now fill a long desired need for a highly 
efficient prime mover in industrial and municipal service. In- 
creasing gas fuel costs have made economy the “watchword” 
of power plant operation. Nordberg SUPAIRTHERMAL spark- 
fired gas engines have a thermal efficiency in excess of 40 per 
cent as compared to 30 per cent or less in conventional non- 
supercharged engines. 


Substantial savings in fuel costs and lower installation costs 
result through use of Nordberg gas engines. When capitalized 
over a period of years, they will more than pay for the original 
investment. 

If you are looking for ways to cut power costs, get the full story 
on this latest Nordberg achievement ... the result of sixty years’ expe- 
rience in the design and construction of prime movers and heavy 
machinery. 


DIESEL * DUAFUEL® AND 


Gas ARK-FIRED GAS ENGINES 
Engines, write for a copy of 
the new BULLETIN 221, 
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Builders of America’s Largest Line of Heavy-Duty Diesels 
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2 JAN FEB. MAR APR. MAY JUN JULY AUG. SEPT oct NOV DEC 
DEFICIENCY W&T CHLORINATOR 
INSTALLED 
= NJ 
2 CHLORINATION 
» STARTED WITH—— 
HYPOCHLORITE 
> 


\ 


PERFOMANCE... 


... with W&T CHLORINATION 


Condenser operating curves 
from the Greenidge Station of 
the New York State Electric 
and Gas Corporation, designed 
by Gilbert Associates, Inc., show 
clearly the effectiveness of slime 
control with chlorination and 
Wallace & Tiernan Equipment. 


The 1945 curves record typi- 
cal operation without chlorina- 
tion—showing the serious drop 
in condenser vacuum during the 
warm water months. Early in 
1947 chlorination was started by 
feeding hypochlorite, but not 
until August of that year was 
the dosage increased sufficiently 
to give appreciable slime control. 
Immediate improvement in con- 
denser performance was evident. 


The 1948 curve shows a full 


year of chlorination. The feed- 


ing of hypochlorite — although | 


giving slime control — proved 
both expensive and difficult. To 
overcome these difficulties, a 
W&T Air Operated Master 
Chlorinator for feeding gaseous 
chlorine was installed in August 
1948. Further improvement in 
performance was noticed as soon 
as the chlorinator was installed. 
After the installation, condenser 
vacuum even during the summer 
dropped only about 1/10 inch 
Hg. below “bogey” compared to 
a full inch loss during 1945. 


You can put these benefits of 
Chlorination by W&T to work 
in your plant. Write today for 
additional information or to 
arrange a visit with your W&T 
Representative. 


CD-38 


WALLACE & TIERNAN 


“CHLORINE 


PRODUCTS, INC. 


—E AND CHEMICAL CONTROL EQU PME 


Belleville 9, New Jersey * Represented in Principal Cities 


| 


MARMADUKE 


and walked majestically out of the fire 
room, whistling as happily as a lark. 

The Chief and everyone else stood 
open-mouthed, staring into the furnace 
for a peek at the anvil. But it couldn’t 
be seen. And it stayed exactly where 
it landed until that boiler was cut out 
weeks later in port. 

After that, Matt Feeley never com- 
plained about dirty fires again. He took 
whatever Marmaduke left him. And 
Marmaduke collected plenty of blood 
money when he signed off in New York. 


Continued from page 196 


DEAERATING HEATER 


Continued from page 80 


duces a low steam flow through the 
heater and makes good deaerating heat- 
er operation somewhat dependent on 
good vent condenser operation. 

Despite an added cost of about 
$15,000 to $25,000 for steam piping. 
Scheme A won out because of more as- 
surance of good heater operation under 
all load, water and steam conditions. 

Further, with a reasonably constant 
24-hr operating load, scaling would be 
relatively low in the vent condenser. So 
external tubular designs were selected 
for both deaerator and hot-process soft- 
eners with a bypass, as shown in Fig. 3 
Vent valve on the deaerating-heater vent 
condenser stays closed normally with 
the thoroughfare system, and all non- 
condensable gases vent from the hot- 
process softener. 

Spray-type deaerator internals ap- 
pealed to the steel-mill operators be- 
cause: (1) Entering water was low in 
alkalinity. although high in pH, and 
contained less than 1 ppm of total hard- 
ness. (2) Designers and operators had 
enjoyed considerable success with this 
class heater in the past. (3) Investment 
costs run about 10% less. 

When it comes to the question of 
storage, about a 10-minute flow or 
166,667 lb of deaerated water, can be 
stored in this deaerator, Fig. 5, up to 
the lip of the overflow. Hot condensate, 
to as high a flow rate as 250,000 Ib per 
hr, can flow into the heater for deaera- 
tion. The hot-process softener ahead of 
the deaerator, Fig. 4, stores an addi- 
tional 30-minute, or 500,000 Ib of pre- 
treated water. 

There was still one other special pos- 
sible service for deaerated water—that 
was desuperheating. As Fig. 3 shows, a 
very sizable process load exists for 200- 
psi steam and it is drawn from the 900- 
psi boiler output heater. Tt was finally 
decided that pure condensate could do 
the desuperheating best. 

Deaerated. zeolite-treated water could 
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VAN DER. > Why bother to have your liners oversized? 
ee be | Reverse the effects of wear — have your liners 


Van der Horst processed! 


With VANDERLOY M we can plate back 
any liner you have to original size — and with 
PORUS-KROME* we can keep it that way. 


Porus-Krome is a dense, hard, ea A PORUS-KROME liner outwears as many as 
wear and corrosion-resistant - | four unprocessed liners. Meantime, it uses less 


chromium, produced by the > lube and fuel oil, delivers more power and is 
Van der Horst Corporation Ess 4 much easier on rings. 


of America, and which gives 
wi: When such liners finally need replacing, 


number of tiny oil-retaining simply slip in another set of Van der Horst Re- 
reservoirs for perfected ' STANDARD-Sized liners — and send the worn 
lubrication. ones back to us for renewal again. 


Even liners you’d normally scrap are restored 
a elas to original dimensions and each renewal pays 
2,048,578, 2,314,604 and 2,412,698 : pays for itself — several times over. 


Of course the real profit comes when you 
eliminate the cost of stocking oversize parts — 
simply by having Van der Horst ‘‘reverse the 
wear” on all your liners. Let us show you how 
much can be saved by making this your 
standard practice. w52-30 


| 


VAN DER HORST CORPORATION OLEAN, N. Y. 
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ONLY CYCLONIC 3 
COMBUSTION 
GIVES ... 


O per sq. ft. of heating surface 


By reducing heating surface requirements from 5 to just 3 
sq. ft. per B.H.P., Cyclonic Combustion produces 66% more 
power per sq. ft.—saves up to % the space of conventional 
package steam generators. Cyclonic Combustion is the revo- 
lutionary new flame control used exclusively in Cyclotherm 
steam generators. Flame characteristics are controlled in a 
revolving spiral vortex traveling the full length of the 
furnace to insure maximum heat transfer without direct 
flame impingements or hot spots. The cyclonic action of 
the flame accounts for a 65 to 75% heat transfer within the 
main fire-tube. This high rate of heat transfer enables 
Cyclotherm 2 pass generators to maintain a guaranteed 
minimum efficiency of 80% for any steam requirement. 


Cyclotherm steam generators with patented Cyclonic Com- 
bustion offer these additional features: Full power opera- 
tion from a cold start in 15 to 20 minutes; Savings up to 
50% on maintenance; Greater fuel savings; Boilers de- 
signed for oil or gas operation from 18 to 500 h.p., 15 to 
200 psi operation pressure. 


Proved superior in thousands of installations, Cyclotherm 
steam generators with new Cyclonic Combustion offer the 
most efficient and compact package steam generator on the 
market today. Find out more about Cyclotherm and Cy- 
clonic Combustion—write today for a free illustrated 
folder. 


The Cyclotherm meets all state requirements and is built 
in accordance with A.S.M.E. and National Board Stand- 
ards and bears the ‘abel of Underwriters Laboratories, Inc. 


Corp- 


n U. S. Radiato 


Are Answered PY 


cause some solid deposits to build up 
in the steam lines. What is more, it 
would require (1) separate deaerating 
and storage-condensate section in the 
deaerating heater, making its internals 
much more complicated, or (2) sep- 
arate, steam-blanketed condensate stor- 
age tank, properly vented. 


COMBUSTION CONTROLS 


tinued from page 94 


the approved combustion safeguard.) 
(3) Limit the trial-for-ignition period 
of the main burner to not more than 
15 seconds when an interrupted or ex- 
panding pilot is employed. (Note tha 
there is no trial-for-ignition period, nor 
can the main flame be supervised ex- 
clusively when using an intermittent or 
continuous pilot.) 

Heavy-Oil Needs. Basic needs for oil- 
fired burners vary somewhat with the 
oil—heavy or light. For heavy, be sure 
of these four measures: 

1. Provide approved safety shutoff 
valves in both main and _pilot-burner 
fuel lines. (Supervise each main oil 
flame by a combustion safeguard ap- 
proved for fuel oil, and if a proved 
pilot is used, for the type of pilot in- 
stalled.) 

2. Provide a supervised interrupted 
or intermittent pilot and prove the ex- 
istence of the pilot flame before permit- 
ting the main safety shutoff oil valve to 
open. (This supervision should be at 
the point where the pilot will reliably 
ignite the main burners. Limit the trial 
for ignition of the main burner to not 
over 60 seconds.) Note: An improved 
interrupted or intermittent pilot can 
be used if the trial-for-ignition period 
of the main burner is limited to not 
over 15 seconds, or if the gas pressure 
in the pilot gas line downstream from 
all manual valves is supervised by a 
pressure switch so, on lighting of the 
main and pilot burner, safety shutoff 
valves can open only when the pilot 
flame reliably ignites the main burner. 

3. Light the oil burner at a firing 
rate not beyond 339% of maximum. In- 
terlock oil and combustion-air con- 
trols so that upon a call for heat they 
must be in the low-fire position before 
the main oil valve can open. 

4. Provide adequate oil-preheating 
equipment and temperature interlocks 
to guarantee oil at manufacturer’s rec- 
ommended viscosity. Arrange the pip- 
ing and preheating system to minimize 
the slug of unheated oil standing up- 
stream of the burner tip. This insures 
prompt ignition during the trial-for- 
ignition period. 

Light-Oil Needs. Light-oil-fired burn- 
ers do not require as involved pre- 
cautions: (1) Provide approved safety 
shutoff valves in the main and any pilot- 
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Romoubor the trade marks “tt” 


and “Tuse-Turn” arg applicable only 
to products of Tuse Turns, 


HIS TUBE-TURN Welding Elbow has full radius conforming 


e to A.S.A. Standard B 16.9. The radius is not reduced by 
tangents. The interior walls are consistently smooth and perfectly 
circular . . . important production features which minimize 


‘ pressure drop. 
te This attention to engineering detail pays off in your piping 
2 FOR MINIMUM systems. When you specify TuBE-TuRN Welding Fittings and 
Flanges, pressure drop is at a minimum and uniformity of fit- 
up is assured. 
PRESS URE DROP You'll find a TuBE Turns’ Distributor in every principal city. 
Call him for good service in good connections. 


Be sure you see the double “tt” 


TURNS, ING. 
4 @ KENTUCKY 
DISTRICT OFFICES: New York Philadelphia Pittsburgh Chicago Houston Tulsa San Francisco Los Angeles 


Wholly owned subsidiaries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO 
PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. - KEROTEST MANUFACTURING COMPANY, PITTSBURGH, PA. 


es 


Welded 


SIMPLIFIES THE JOB 


You can simplify design, save valuable space and speed 
up the piping job by specifying welded construction with 
Tube-Turn Welding Fittings. Welded joints are virtually 
flush with the pipe. Pipes can fit snugly together in tight 
corners .. . against wall or ceiling . . . or around equip- 
ment. And welded piping requires little elbow room 
to install... and to insulate. The true circularity and 
uniform wall thickness of Tube-Turn Welding Fittings 
simplifies fit-up and assures a job well done under 
crowded working conditions. 

This is just one reason why it pays to specify welded 
piping. It’s stronger, lighter, streamlined, economical to 
install, insulate and maintain. 


Bring on your tight corners! Entire sections of welded piping can 
be shop-fabricated and erected as a unit with a few simple 
tie in welds or flange connections to valves or containers. 


Tuna, me, has bendy of chirts cover 
UBE-TURN Welding Fittings 


ing dimensions ond 


TUBE TURNS, INC., Dept. C-2 
224 East Broadway, Louisville 1, Kentucky 


Address 


Example: The welded assem- 

bly on left takes a third 

less space than comparable 
flanged assembly. 


In the new O. H. Hutchings Station of Dayton Power & Light 

Company. Piping for deaerators and feed water heaters is com- 

pact, streamlined and permanent. Directional changes are made 
with TUBE-TURN Welding Fittings. 


DISTRICT OFFICES 


New York Houston 
Philadelphia Tulsa 
Pittsburgh San Francisco 
Chicago Los Angeles 


“tt” and “TUBE-TURN” 
Reg. U.S. Pat. Off. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 
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Combination burner for gas or 
oil. Oil burner shown in stand-by 
position for quick change-over. 


iw the quantity of steam required in 
your plant fluctuates throughout 
the day, depending upon the amount 
of steam-using equipment in opera- 
tion, you can cut your steam costs 
substantially with a Cleaver-Brooks 
Boiler. It operates at a full 80% 
guaranteed efficiency whether you re- 
quire maximum load use of all steam- 
using equipment ... or whether your 
equipment is not in use, requiring as 
little as 30% response — often just 
enough to heat the plant. 

Install a Cleaver-Brooks Boiler — 
oil, gas, or combination — either 
fuel properly proportioned by the 
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VY Quick Steaming — Fast, effortless response to fluctuating steam demands 


V Equally high efficiency using heavy No. 6 oils (or lighter oils) and all types of industrial gas 


exclusive Cleaver-Brooks Burner to 
meet your fluctuating or constant 
steam demand. Fully automatic, 
clean, with a single source for all of 
its matched parts . . . you benefit 
with lower fuel bills, less mainte- 
nance, reduced operating costs, 
greater profits. Why not consider 
changing your present boiler plant 
and think of flexibility — remember 
Cleaver-Brooks and get the complete 
facts on boilers, 15 to 500 HP — 15 
to 250 lbs. psi. 


Write for latest, fully illustrat- 
ed and descriptive Cleaver- 
Brooks Steam Boiler catalog. 


unmatched Flexibility operation 
quick fuel change-over 


The Modern 


Cleaver-Brooks _ 
Model LR Steam Boiler 
Equipped with the C-B 
Rotary Burner _ 


eaver-B 
STEAM BOILERS 
the first and fines? of their class 


CLEAVER-BRooks CoMPANY 
Dept. B, 301 E. Keefe Ave., Milwaukee 12, Wis. 
Cable Address: Clebro-Milwaukeewis 
Builders of Equip t for the G tion and 
Utilization of Heat * Steam Boilers * Of! and Bitumen 
Tank-Car Heaters * Distillation Equipment * Oil and 
Gas-Fired Conversion Burners 
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year built-in features. 


PREFERRED can do the job 


and do it BETTER! 


Another one of a long list of exclusive “quality features” 
of the Preferred Unit Steam Generator is the Expansile Pre- 
cipitator which helps “Preferred” to do the job better... 
because it is designed and engineered to perform better! 

This Preferred component enables maximum gas velocities 
to be equally maintained in all tubes of the pressure vessel. 
This is particularly important in the last pass where any drop 
in velocity (due to obstructions or insufficient mechanical 
impetus) results in rapid build-up of deposits. The expansile 
precipitator prevents this build-up, thus minimizing mainte- 
nance costs. The Preferred Expansile Precipitator is your 
overall insurance for clean, smokeless operation and healthful 
working conditions . . . trapped impurities cannot escape to 
surrounding areas. 

The Preferred Generator gives economical, low-maintenance 
service at a minimum guaranteed efficiency of 80% .. . for 
twenty-five years. The Preferred Unit Steam Generator is 


insurance for optimum combustion based on automatic and 
simplified operation. 


— This is rq | one of the many “quality features’’ 
described in Bulletin 2000 . . . for complete details 
send for your copy today. 


PREFERRED UTILITIES MFG. CORP. 


02 1860 BROADWAY + NEW YORK 23, N. Y. 


*Expansile Precipitator for 
maximum gas velocities in all 
tubes. This is another one of 
the many “Preferred’s” 25 


COMBUSTION CONTROLS 


Continued from page 200 


burner fuel oils. Supervise each main 
oil flame by a combustion safeguard 
approved for fuel oil, and if a proved 
pilot is used, for the type of pilot in- 
stalled. (2) Limit the trial-for-ignition 
period of the main burner to 15 seconds. 
Note: A trial-for-ignition period up to 
60 seconds will be accepted provided a 
supervised-interrupted or intermittent 
pilot flame is used. Also, its existence 
must be proved, by an approved com- 
bustion safeguard, at a point where (1) 
pilot reliably ignites the main burner 
before permitting the main safety shut- 
off oil valve to open and (2) interlocks 
are furnished to insure low-fire lighting 
positions of the interlocks before the 
main oil valve can be opened. 

Plant Protection. Over and above the 
recommendations for firing contro] the 
Factory Mutual survey suggests a num- 
ber of plant protection steps. They 
begin where there are automatic 
sprinklers of combustible construction 
in boiler rooms, or where sufficient com- 
bustibles other than fuel oil are stored. 
Next, replace wooden floors with con- 
crete extending 4 ft beyond the boiler 
unless there’s ample, free-air circula- 
tion, enough to hold flow temperature 
below 160 F. Be certain, too, to arrange 
metal smokestacks at least 18 in. away 
from any combustible material. (You 
can reduce this to 9 in. if the stack has 
a l-in. covering of well-seared insula- 
tion.) And last, provide each oil- or 
gas-fired boiler with a manually-oper- 
ated shutoff fuel valve for emergency 
closing in a fire. Mark this valve prom- 
inently, and make it easily accessible 
preferably outside the boiler room. In 
addition, put in a fusible-link-actuated 
shutoff. 


CANADIAN HYDRO 


Continued from page 8&9 


generators for fire protection. Pro- 
visions are also made for future in- 
stallations of a CO, system, actuated 
by the nnit split-phase relay protection. 

Damper Windings. All medium- and 
large-size hydroelectric generators in- 
stalled during the last 10 years by the 
Commission have damper winding in 
their pole faces. These windings (1) 
increase synchronizing torque (2) re- 
strict high-induced voltages in the field 
windings on sudden system voltage 
changes (3) reduce overvoltage in the 
ungrounded phases of a system phase 
to ground fault. 

Automatic Synchronizers. Units in all 
three plants have automatic synchroniz- 
ers and automatic means for starting 
and stopping a unit by pushbutton con- 
trol, Pushing the start button operates 
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one unit or a complet i 


SPEED 
PRODUCTION 


BELT 
CONVEYORS 


SPIRAL 
CONVEYORS 


FEEDERS 


Efficient, tast, low-cost production (24-hour service if 
need be) calls for adapting the right unit or units to 
each individual job. Since Jeffrey builds so many kinds 
of handling devices, isn't it logical to rely upon the 


gi 


rec t of our Engineers? 


Whether it’s conveying, elevating, feeding, drying, 
cooling, crushing or pulverizing, packing or transmit- 
ting power... Jeffrey can provide the right unit—or 
complete system—with a working knowledge based 
on 75 years of experience and scores of installations. 
What is your materials-handling or processing 
problem? 


“MANUFACTURING COMPANY 
932 North Fourth St., Columbus 16, Ohio 


Baltimore 2 Boston 16 Cincinnati 2 Detroit 13 Meusven 2 

Beckley, W. Va. Buffalo 2 Cleveland 15 Forty Fort, Pa. Jacksonville 2 
Birmingham 3 Chicago 1 Denver 2 Harien, Ky. Milwaukee 72 Pittsburgh 22 

Jeffrey Mfg. Co. Uid., Montreal, Canada The Galion Iron Works & Mfg. Co., Galion and Bucyrus, Ohie 

British Jeffrey-Diamond Ltd., Wakefield, England Galion (Great Britain Lid.), Wakefield, England 
 Jeftrey-Galion (Pty.) Lid., Johannesburg, $. A. The Ohio Malleable tron Co., Columbus, Ohio 
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geared for 
better 
water cooling 


, 


One of the “most vital ; arts of a water cooling tower is the gear reducer 
which driva@g#he fan. Smooth, positive power must be transmitted quietly 
from moter ie fame Water Cooling Equipment Company are the original 
designers Gf sememoating axle gear reducers for water cooling towers, 
the best fer this use. 
Water Cooling Equipment Company gear reducers are the best because: 
1) Not @ single pound of weight or thrust of the fan is transmitted to 
the gears, The entire weight and thrust—up to 1500 pounds -— is 
carrié@ By Ine fewer of the two top bearings of the gear case. 
(2) Seve Bearings keep the fan shaft and pinion shaft in perfect 
alignment. 


&) Positive force-feed oil circulation provides the best lubrication for 
gears@nd bearings. 


Large oil capacity assures cooling action on the gears and bearings. 


5) The gear ¢ase is shaped so that any sludge formed in the oil is 
thrown Gut and down where it cannot recirculate over the gears 
and bearings. 


‘Semi-floating type WCEC gear reducers transmit more horsepower per pound of 
gear than any other design. All parts of WCEC gear reducers are standard auto- 
motive equipment available in moderate sized cities and towns. 


22" 


Conside: these many important facts when you discuss the 


purchase of a water cooling tower. 


WATER COOLING 


EQUIPMENT COMPANY 


MAIN OFFICE @ 8601 New Hampshire Ave. @ St. Lovis 23, Mo. 


Fabricating Plants: St. Lovis, Mo. * Arcata, Calif. « Houston, Texas 
REPRESENTATIVES IN TWENTY-EIGHT PRINCIPAL CITIES 


a solenoid on the governor's pilot valve 
to open the turbine gates, the governor 
controlling the speed. When the unit is 
within 5% of normal speed, the auto- 
matic synchronizer takes control, adjust- 
ing frequency, voltage and phase angle 
of the unit to match those of the sys- 
tem. Then it closes the circuit breaker 
after which the operator takes control 
to adjust the load and voltage. When 
taking a unit out of service, after re- 
ducing the load to zero the operator 
pushes the stop button. This actuates 
the governor’s solenoid to close the 
gates. After speed drops to about 50%, 
brakes are applied automatically to 
bring the unit to rest. These automatic 
devices save time when starting and 
stopping and insure uniform accuracy 
in synchronizing. 


LUBRICANTS 


both graphite and molybdenum disulfide 
is believed to be similar, centered about 
a unique laminar molecular structure. 
Both materials form on a_ surface 
oriented layers that slide over each 
other with ease. 

Solid lubes are used most effectively 
where “conventional” lubricants are not 
suitable for some reason. Typical is 
where a device is seldom called on to 
operate and yet must be ever ready. 
Many applications are cropping up in 
electronics. Here the use of fluids or 
greases is often ruled out because of 
creepage onto adjacent electrical con- 
tacts and possible dust collection. An- 
other application is in a_ reactive 
surrounding, as in presence of fumes 
from a chromium plating bath. 

Development work is under way in 
the field of resin-bonded mixtures of 
graphite, molybdenum disulfide and soft 
metals. In the field of resin coatings 
most of the work is in connection with 
military applications. 


COMBUSTION AIR 


Continued from page 102 


Continued from page 77 


cant hecause it is advantageous to 
supply engines with air as near satura- 
tion as possible. This is particularly 
true for gas engines. Here humidity 
suppresses detonation, gives more 
orderly flame propagation and a lower 
mean temperature in combustion cham- 
ber. Same is true for diesels, but it isn’t 
considered as important as on high- 
compression spark-ignited gas engines. 

Fig. 6 shows a patented system now in 
use on 4cycle turbocharged gas, gas- 
diesel and diesel engines. Evaporative 
cooler reduces air temperature to within 
7 F of prevailing w-b while aftercooler 
lowers air temperature to within 25 F of 
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American Gas & Electric Service Corp. 
Boston Edison Co. 

Central Hudson Gas & Electric Co. 
Compania Argentina De Electricidad 


(Argentina) 


Compania De 


re 
emperat? 
rately 


couples 
under all 


(Argenting ‘ complete quecessive Sw evaluates 


Union D’ ' Bosition. Adhering over the 
United iilur niform "years to the principle of close integration 
Westinghousd heating ot OP ack-free tion have of basic research, engineering fabrication 
West Penn Pol ture setter thought. It’s a fact that and construction-—Kellogg believes there’ 

: of the meticulous work done in the js no better demonstration of its value 
ecummanta pre-fabrication of critical alloy piping than the demand for Kellogg pre-fabci- 
sub-assemblies can be undone through cation and installation of critical electric 
improper field assembly and welding. utility piping. 


OTHER FABRICATED PRODUCTS including: 
Pressure Vessels . . . Vacuum Vessels .. . Fractionating Columns... Drums and Shells... Heat Exchangers... 
Process Piping... Bends and Headers ... Forged and Welded Fittings... Radial Brick and Concrete Chimneys, 


for siyea an, integral part of inaudrial progres! 


Fabricated Products Division—The M.W. Kellogg Company PULLMAN 


New York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. 
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There’s 
no doubt! 


Lonergan 4 


SAFETY-RELIEF VALVES 


GIVE YOU 
FULL 
PROTECTION 


The dependability of the Lonergan line 
is proved on thousands of installations. 
Modern in design, rugged in construc- 
tion, these valves are made for moderate 
and high pressures and temperatures. 
Use them for protecting boilers, com- 
pressers, pumping systems and a great 
variety of process equipment. 


Lonergan 


PRESSURE GAUGES 
meet the highest 
standards of accuracy 


Exact enginecer- 
ing, modern de- 
sign and precision 
movements are 
inherent in our 28 
types and more 
than 100 models. 
Sizes from 212 to 
12 inches. 


an 


J. E. LONERGAN COMPANY 
Race and Second Streets 


Philadelphia 6, Pa. 
Over 80 years experience. 


COMBUSTION AIR 


Continued from page 206 


cooling-medium temperature. Wider ap- 
proach of aftercooler is a compromise 
dictated by space limitations. 

Typical 4-cycle engine with inlet air 
at 115-F d-b, 65-F w-b at 3000 ft eleva- 
tion, with a charging pressure of 15 in. 
Hg, receives air at 225 F without con- 
ditioning equipment. With conditioning, 
results are: 


Initial conditions d-b 
65-F w-b 
After evaporative cooler 72-F d-b 
70% rh 
After turbocharger ................. §182-F d-b 
5% rh 
After aftercooler; combustion 
air supplied engine with 80-F 
37% rh 


Supercharged engine fitted with the 
more efficient combined aftercooler- 
evaporative cooler in Fig. 7 receives air 
as follows: 


Initial conditions ....................... 115-F d-b 
65-F w-b 
After turbocharger ..................... 225-F d-b 
5% th 
Air from aftercooler § 105-F d-b 
6%rh 
Air from evaporative 
| cooler to engine ..................... 4 71-F d-b 
66% rh 


Space limitations govern the size of 
equipment usable on engines of this 
type. Improved cooler designs permit 
conditioning of combustion air to values 
indicated above. Cooling of combustion 
air is one step but true conditioning of 
combustion air offers more advantages 
in providing higher efficiency, more re- 
liable prime movers. 


WITH OUR READERS 


Continued from page 5 


parts of a complex, monolithic, rigid frame, 
with infinite degrees of freedom, of such 
sizes that their weight cannot be neglected 
and the loading is usually partially uniform. 
Consequently, computations based on sin- 
gle degree of freedom may not be adequate. 
Structural engineers, as a rule, seldom 
are well versed in the theories of vibration. 
However, the following suggestions may be 
applied without higher mathematics: 


1. Turbine foundation should be _thor- | 


oughly analyzed as a rigid frame for all 
possible vertical and horizontal loadings. 

2. From the moment analysis, an en- 
velope of the maximum and minimum mo- 
ments should be plotted. From this, an 
approximate degree of fixity for the girders 
can be established. 

3. Using the formula 


~ Qe u, 1* 
establish the first few modes of natural 


frequencies of vibration. The coefficients an 
should be interpolated in the ratio of fixity 


Dependable 


a 37-building 


STEAM GENERATORS 


This battery of four Ticotherm 
Steam Generators dependably 
and economically serves the 
power and heat requirements 
of the 2000-patient Franklin 
Delano Roosevelt Veterans’ 
Administration Hospital at 
Peekskill, New York. Ticotherm 
Steam Generators are always 
your sound choice for maxi- 
mum steam output at lowest 
operating cost. Write for 
details! 


THE TITUSVILLE. 
TRON WORKS COMPANY 
4 

Principe Cities 
TITUSVILLE, PENNSYLVANIA 
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WHITE RIVER STATION ADDING 


SIX MORE 


BOILER FEED PUMPS 


Six 9-Stage CHTA high pressure 
pumps will serve two new 

68,000 kw units at this 

fast-growing station of 

Indianapolis Power & Light Company 


NGERSOLL-RAND is proud to have been associated in 
I every phase of the development of the new White 
River station. At this modern plant, the three 45,000 kw 
units already in operation are served by nine I-R Class 
HMT, 8-stage boiler feed pumps. 


To keep plant capability abreast of increasing load 
demands, two new 68,000 kw units are now being 
added. Unit No. 4 is to be put into service in December 
1952 and No. 5 a year later. Six 9-stage, 4-inch Class 
CHTA “double case” pumps will serve these units — 
driven by 900 hp motors and delivering 708 gpm of 
303° feed water at 1565 psi. 


Other I-R pumps at White River include vertical 
circulating and condensate pumps for the five I-R 
rectangular condensers, evaporator and chlorinator 
feed pumps and a host of general service units. This 
installation is another example of the wide variety of 
pumps offered to the power generating industry by 
Ingersoll-Rand. Your nearest I-R branch office will be 
glad to consult with you on your pumping problems. 


Ing ersoll-Rand 


CAMERON PUMP DIVISION 
11 Broadway, New York 4, N.Y. 


¢ COMPRESSORS + CONDENSERS 
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AIR & ELECTRIC TOOLS 


* ROCK DRILLS GAS & DIESEL ENGINES 


663-10 


TURBO-BLOWERS 
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| No. 1050-MF 


Chrome: 
Stainless Steel 
Bar Stock Valve: 


Positive Flow Control 


@ For special hookups such as well head assemblies 
and gauge panels, the R-PaC Bar Stock Valve has 
no equal. It is a fine throttling valve that positively 
controls the flow. 

Male and female end type is made of carbon or 
chrome stainless in 44” and 14” sizes, in globe and 
angle types. Other bar stock valves are made of 
bronze, stainless, or carbon and stainless steel in 
sizes 14" to 1". High pressure and temperature ranges. 

See your R-PaC distributor or write nearest 
R-PaC district office for information on 
precision turned Bar Stock Valves. 


Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 


WF 


WITH OUR READERS 


as noted under (2). If none of the modes 
has similar values to the unit’s speed, reso- 
nance will not likely occur. 

4. As an extra precaution, compute the 
maximum deflection due to flexure and 
shear. Then, using the formula 


27\ defi 
establich the frequency of the equivalent 
simple system. 

It may be interesting to mention a tur- 
bine-foundation construction recently com- 
pleted in France. Instead of rectangular 
cross sections for the reinforced concrete 
members, “I” shaped sections were used. 
Thus, while maintaining a large moment of 
inertia, the possibility of adding weight to 
the members was provided for, in case of 
objectionable vibrations that may develop 
because of unfore een circumstances. 

Paut Rocers, Structural Engineer 

Chicago, Ill. 


*See Den Hartog’s Mechanical Vibrations, or 
other books on vibrations. 


Production, processing and distribution 
of petroleum soared to new all-time peaks 
in 1952 as the American people, for the 
tenth consecutive year, consumed more oil 
products in more ways than ever before in 
hictory. In a year-end report on the U.S. 
oil industry’s 1952 accomplishments, Frank 
M Porter, President of the American 
Petroleum Institute, said domestic demand 
approximated 2 billion 650 million barrels, 
and total demand (which includes exports) 
exceeded 2 billion 800 million barrels. He 
described the 1952 increase, three per cent, 
as “modest” in comparison to the larger 
gains of recent years. He said this could 
be an indication that the post-war surge 
in petroleum demand is now levelling off to 
an area of more normal growth. Porter also 
noted that the industry’s capital expansion 
program for 1952 anticipated spending more 
than four billion dollars—an increase of 
nearly 25 per cent over the 1951 total. 


The world’s power requirements may 
someday be met entirely with atomic en- 
ergy, while coal and petroleum are used 
chiefly as chemical sources of industrial 
products, Dr George Curme Jr, vice-presi- 
dent of the Union Carbide and Carbon 
Corp, New York, said at the Pittsburgh 
Award dinner of the American Chemical 
Society’s Pittsburgh Section. 


McGraw-Hill World News, The Haguc: 
Dutch atomic scientists are seeking funds 
from industry and government to set up an 
atomic “power breeder,” Dr W J Beekman, 
Director of the Netherlands Foundation for 
Fundamental Research has disclosed. A 
contract is expected to be signed shortly 
with leading Dutch electricity companies 
who would contribute 125,000 guilders per 
year for a period of five years and make 
available laboratories and services. Dr 
Beekman said that some leading industries 
were prepared, in principle, to contribute 
similar amounts to the project. 
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The BTU Chaser With a Slide Rule 


Two S-E-Co. Automatic Coal Scales with 
S-E-Co. Coal Valves feeding pulverizers. 


FEBRUARY 1953 


must have available accurate information of 
coal input to calculate the efficiency of each 
boiler. S-E-Co. Coal Scales provide this data 
for any desired time period. 


S-E-Co. Coal Scales, weighing coal to the in- 
dividual pulverizers, also allow the pulver- 
izer feeders to be balanced. In this way each 
burner may be adjusted to give the maxi- 
mum CO, percentage and may be operated 
at its highest efficiency, hour after hour. 


B. T. U. chasers find S-E-Co. Coal Scales 
valuable and necessary tools to assist them 
in catching the last possible B. T. U. 


For additional information, write for our 
Coal Scale Bulletin. 


STOCK EQUIPMENT COMPANY 
745 P HANNA BUILDING 
CLEVELAND 15, OHIO 
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Mundet district offices are located in these cities: 
ATLANTA 


$t,, DALLAS 10 JACKSONVILLE 6, FLA. 
60) Second Ave. 900 E. 
ou, DETROIT 21 KANSAS CITY 7, IO. 
14601 Preirie Ave. 1700 Ave. 
mousTON | 
35 Weckar Brive te Conode: 
Ts Mundet Cort & 35 Terente 


427 West 4th St. 


... NEW Heat Saving Efficiency 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 
and resistance to vibration. Extra durability is built into this insulation. 
In pipe covering and blocks, it is precision manufactured on the latest 
type of automatic equipment to insure uniform standards. It does not 
“powder”, settle or disintegrate. It is unaffected by steam or water leak- 
age. It maintains an attractive, smooth finish. Precision pipe fit is assured, 
with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production ot heat insulation 
when you specify Mundet 85% Magnesia Pipe Covering and Blocks. 


Write for new heat insulation Engineering & Specification Data Manual. 


Mundet Cork Corporation 


insulation Division, 7107 Tonnelle Ave., North Bergen, N. J. 


MEW ORLEANS 16 
315-25 Front $i. 


17 
Ave. 


Sv. 

3176 Ave. 
SAN FRAMCISCO 7 
440 Si 


WASHINGTON, D.C 


600 F Street, 


INSULATION FOR HIGH & LOW TEMPERATURE 
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More TECHNICAL BRIEFS 


Begins on page 154 


ing the exhaust stack. In this particular 
installation, the ratio of ventilating air 
pumped to ambient combustion air was 
0.67. This ratio will of course be a 
variable dependent upon the turbine 
exhaust velocity, relative stack sizes, 
the ventilation air inlet area, and the 
configurations of the inlet air system 
and the inlet to the stack annulus. 
ASME Paper No. 52-A-130. 


Rotary Regenerator Effect on Gas Tur- 
bine Plant Performance. By D B Har- 
per and W M Rohsenow, MIT. 

The efficiency of a simple gas turbine 
plant can be increased by using a re- 
generative cycle in which a heat ex- 
changer is used to transfer heat from 
the hot turbine exhaust gas to the cooler 
compressor discharge air. Generally the 
type of heat exchanger considered for 
gas turbine applications has embodied 
a stationary wall separating the hot and 
cold fluids, These have commonly taken 
the shell and tube geometry, arranged 
for either counter flow or cross flow 
passes. 

The suggestion that a rotary type 
regenerator, similar to the Ljungstrom 
air-preheater, be used as a gas turbine 
plant regenerator is generally attributed 
to Ludolf Ritz. In the particular ilius- 
tration used in this paper the regenera- 
tor consists of a compartmented rotor 
disk to carry the energy storage mate- 
rial (or matrix), a system of sealing 
shoes bearing against the rotor faces, 
and the necessary ducting to conduct 
the flow of gases. The rotor compart- 
ments together with the sealing shoes 
prevent the direct flow of high pressure 
air into the low pressure gas stream, 
but allow the free flow of air and gas 
in their respective paths. The matrix 
elements, which are carried in the rotor 
compartments, have thus been separated 
from the pressure retaining components 
of the regenerator and can take on any 
form which gives the required heat stor- 
age characteristics in combination with 
a sufficiently small pressure drop. The 
matrix elements may consist of packings 
of wire mesh or expanded metal, or var- 
ious arrangements of corrugated sheet 
metal. As the rotor rotates, heat is 
transferred to the matrix while in the 
exhaust gas stream and heat is trans- 
ferred frori the matrix while in the 
cooler compressed air stream. 

The principle advantage of the rotary 
regenerator is the possibility of design- 
ing a more compact unit than is pos- 
sible with the conventional shell and 
tube or plate fin stationary surface type. 
Calculations, such as those of Cox and 
Stevens show that as passage diameter 
is reduced to very fine dimensions, heat 
exchanger volume, for a given effective- 
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FORCED DRAFT 


The illustration above shows a JOY Axivane Forced 
Draft Fan (rear) and its sound-absorbing set (front) 
installed under a pressurized-type boiler in minimum 
headroom—one of the advantages of its compact, highly 
efficient vaneaxial design. Other advantages are: favorable 
air volume-to-power ratio, low noise levels, easily in- 
stalled, readily accessible, and trouble-free operation 
with least maintenance. 

Principal advantage, however, is the great saving on 
power at reduced volumes. JOY Forced Draft Fans 
employ variable-pitch blades, manually or automatically 
controlled, as desired. For example, compared to other 
volume control methods, at 50% of rated volume JOY 
Variable Pitch requires only 25% of rated power, against 
45% for Vane Control and 70% for Damper Control. 
@ Let us engineer your forced draft requirements and 
demonstrate the savings possible. 


Gr 


OVER 100 YEARS OF ENGINEERING LEADERSHIP .. . WORLD'S LARGEST MANUFACTURER OF VANEAXIAL-TYPE FANS 


COMPANY 


ENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 
IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 
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Two new hospitals choose 
Stickle Spray-type 
Feed Water Heaters 


Capacity: 70,000 Ibs. 
Storage: 10 minutes 
Height: 14 feet 


Cacapity: 7,000 Ibs. 
Storage: 5 minutes 
Height: 10 feet 


@ To cut fuel costs, improve boiler performance, and lower boiler mainte- 
nance, these two Stickle deaerating spray type feed water heaters were 
selected for new hospital buildings. The unit style heater (left) was installed 
in the administration building of a New York hospital; the storage style 
heater (right) in a Pennsylvania veterans hospital. 


Stickle boiler feed water heaters—deaerating and non-deaerating types— 
are custom built to handle any feed water problem. Capacities: from 5,000 
to 300,000 pounds per hour. Spray or open coil tray design, with steel 
or cast iron shell. Fuel savings from 10 to 15%. In deaerating type, 
oxygen content reduced to .005 cc per liter of water. Results guaranteed 
on every installation. 


Write for free 16-page Bulletin 117. 


STICKLE STEAM SPECIALTIES COMPANY 
2265 VALLEY AVENUE + INDIANAPOLIS 18, INDIANA 


Differential and Boiler Return 
Systems @ Open Float Steain 
Traps @ Regulating and Re- 
ducing Valves @ Spray and 
Open Coil Feed Water Heat- 
ers and Purifiers # Oil and 
Steam Separators @ Tempera- 
ture Controllers @ Since 1905 


Cuts the cost 6f steam 
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ness and pressure drop, can be reduced 
appreciably. The matrix of the rotary 
regenerator can be finely divided, with- 
out structural difficulty and the result- 
ing matrix volume may be one tenth or 
less than the corresponding tube-bundle 
volume of a conventional heat ex- 
changer. The sealing and ducting ar- 
rangements, etc, especially for multi- 
disk regenerators of larger capacities, 
would occupy a considerable volume but 
indications are that a regenerator could 
be built to occupy perhaps 1/3 or 14 of 
the volume of a conventional heat ex- 


changer. ASME Paper No. 52-A-149. 


The Use of Residual Fuel Oils in Gas 
Turbines. By F Draper, Shell Petroleum 
Co. Ltd. 

The gas turbine has arrived and it 
has come to stay. Fundamentally it is 
a sound conception, which is readily 
appreciated if an unbiased comparison 
is made between its mechanical sim- 
plicity and the construction of any other 
heat engine. If further proof is re- 
quired, it is only necessary to appre- 
ciate the relatively rapid rate at which 
it has been developed to make a stand 
against its competitors. Nevertheless. 
the problems of the cycles of operation, 
the aerodynamic design and the method 
of releasing the potential heat of the 
fuel into the gas stream are capable of 
solution in so many ways that the 
groups of engineers, physicists, mathe- 
maticians, chemis's and other technol- 
ogists concerned have a wonderful field 
before them for arriving at their optima 
solutions. 

In this paper one part of one aspect 
are discussed, namely the efforts and 
achievements of British and European 
technologists in solving some of the dif- 
ficulties encountered in the otherwise 
satisfactory use of the cheaper types of 
fuel oils, namely ash deposition on tur- 
bine blades. 

It points out that such grades of fuel 
oils all form some sort of ash on com- 
bustion unless they are refined which 
raises them to a higher price level. Thus 
if this class of fuel is to be used the 
gas turbine must be made capable of 
digesting it. 

It continues with a theory, based on 
experimental work and confirmed by 
practical tests. concerning a method of 
reducing or eliminating this trouble by 
control of combustion conditions. It is 
not claimed as the only method but as 
one worth following up. ASME Paper 
No. 52-A-127. 


The Closed Cycle Gas Turbine Power 
Plant. By S T Robinson, American Tur- 
bine Corp. 

The author believes the closed cycle 
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t—More use 


CUSHIONED THROUGH AND THROUGH .. . To take the impact of heavy loading. That's 


why you get more ton-miles of service out of Homocord Conveyor Belt. 
This resilience withstands the abrasion and gouging of jagged rock, coal 
and ore. Its flexibility makes it a naturally deep troughing belt that trains 
easily on the idlers ... able to haul heaping loads without edge-wear 
or spilling. Another R/M Conveyor Belt, Ray-Man “F”, is designed for 
underground mining where pulleys are small and great flexibility and tear 
resistance are needed. Both of these R/M belts give you long life on the 
job, MORE USE PER DOLLAR. Ask the R/M distributor for Bulletins 6906 
and 6915. R/M field engineers back him up, to give you MORE USE 


PER DOLLAR—not only in conveyor belts, but in hose, transmission, and 
V-belts. 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


V-Belts Conveyor Belts Hose Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber © Fan Belts © Radiator Hose © Brake Linings © Brake Blocks © Clutch Facings 
Asbestos Textiles © Teflon Products © Packings © Sintered Metal Parts ¢ Bowling Balls 
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power men say they're 


TOPS FOR SPOT 
BOILER WATER pH, 


PHOSPHATE TESTS 


Taylor Boiler Water Comparator. Slides for pH avail- 
able as low as 0.2 or as high as 13.6. Phosphate 
slides work on the same base. 


TAYLOR COMPARATORS 


with 
GUARANTEED COLOR 
STANDARDS 


gasy TO USE-— 


Taylor Comparators use 
the familiar colorimetric method of 
comparison ... but without the need 
for handling fragile single standards! 
Each complete set of Taylor Liquid 
Color Standards in sturdy plastic slide, 
many slides usable on same base 


rast TO USE-- 


many determinations can 
be made in a matter of seconds, others 
take no longer than two minutes. 


CONVENIENT TO USE-- 


you can carry the light- 
weight set to testing spot, no need to 
carry solution samples back to the lab. 


ACCURATE TO 


because all Taylor Liquid 
Color Standards are unconditionally 
guaranteed against fading, thus there is 
no chance of mechanical inaccuracy. 


WANT TO KNOW MORE: 


See your lab supply dealer 
to inspect Taylor sets or 
write direct for a free copy 
of this interesting and in- 
formative handbook, “Mod- 
ern pH and Chiorine Con- 
trol”. It describes theory of 
pH and chiorine control and 
applications to 34 basic in- 
dustries. Also illustrates and 
describes the full line of 
Taylor Sets. 


W. A. TAYLOR “3° 


YORK RD. & STEVENSON LANE + BALTO.-4, MD 
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gas turbine plant can find its best field 
of application in selected central sta- 
tion, industrial and marine fields. 

The power plant was originally con- 
ceived and designed for electrical power 
generation where better efficiencies than 
then existed with steam were demanded 
and where the power limitations of the 
open cycle plant precluded its use with 
a single flow turbine to outputs of the 
order of 10,000 kw. 

Plants for power generation run at 
constant speed and can therefore be 
single shaft sets. Reduction gears will 
be required with plants of small out- 
puts. A separate power turbine will be 
required with plants of medium output 
and large output plants can operate 
with the generator directly coupled to 
the machinery set. 

In addition to power generation waste 
heat from a closed cycle gas turbine 
plant is available in cooling water which 
can be released as steam or hot water. 
The amount of waste heat that is used 
in processing will not affect the power 
generation efficiency, contrary to the 
case with an extraction steam turbine. 
Such a scheme is being developed by 
Escher Wyss for district heating in a 


| central European city. 


Very often the fact is overlooked that 
the gas turbine is currently being de- 
veloped in the lower power range be- 
cause of its high. efficiency compared 
with the steam plant, as the efficiency 
of the latter will drop considerably in 
sizes of less than 10,000 kw. The ef- 
ficiency of a closed cycle gas turbine 
plant will drop less than three points 
from a 10,000 kw design to one of 2,000 
kw which makes the smaller size plant 
extremely attractive for industrial use. 

In the chemical and petrochemical 
industries as well as a great number 
of manufacturing processes waste heat 
is available in the form of high tem- 
perature exhaust gases. It is normal 
practice to raise steam in waste heat 
boilers for steam heating, processing, 
etc. as the erection of small steam tur- 
bine power plants is not economical. 
If exhaust gas temperatures of 1400 F 
or higher are available it is easy to ob- 
tain a circuit air temperature of as 
much as 1200 F without too great a 
capital expenditure for transfer surface. 
It is then possible to install a power 
plant utilizing at least 25% of the heat 
contained in the process exkaust gases 
over a temperature range of 600 F, for 
power generation, leaving the remainder 
for raising steam if required. This is 
the system being installed by Spencer- 
Boncourt of London in a Coventry gas 
works. 

While but three general fields of 
application have been discussed here, 


_ PYLE-NATIONAL 


Turbines 


The Pyle-National line of 
highly efficient impulse type 
turbines is ideal for depend- 
able mechanical drive of 
small machinery such as 
pumps, fans, blowers, stokers, 
_ abrasive wheels, agitators, 
and generators particularly 


_ where the exhaust steam can 
__ beused for heating and other 
_ purposes. 


~ Since 1897 Pyle-National has 
- manufactured their turbines 
entirely within their own plant 

_ ...thus assuring positive 
_ control of quality and work- 
- manship through all stages 
of production...from raw 
material to the final testing. 


SEND NOW FOR BULLETINS 
containing complete informa- 
tion on these small and me- 
dium capacity turbines. 
TURBO-GENERATORS 

Also available is bulletin on 
Pyle-National turbo-gener- 
ators (SOO to 15000 watts). 


1387 North Kostner Avenue 
Chicago 51 


FLOODLIGHTS and PYLETS 


SINCE 18975 
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ECLIPSE FUEL 
ENGINEERING WRITES: 


Amazing Cities Service Heat Prover Works 5 Times 
As Fast As Old Method... More Accurate, Too! 


Robert W. Pixler, Laboratory Supervisor 


for Eclipse Fuel Engineering Company, 
Rockford, Illinois writes: 

“It did not seem possible that an instru- 
ment that is so fast and direct-reading could 
possibly have the accuracy we demand. But, 
we found the Heat Prover equally exact, 
possibly even more exact, than standard 


commercial testing equipment. 

“Our test work with previous instruments 
was a long, drawn-out affair. But with the 
Heat Prover, we completed what would 
normally have been a 30-hour test in just 
6 hours! ...and we doubt that our old equip- 
ment could have maintained the accuracy 
delivered by Cities Service Heat Prover.” 


WHEREVER A FURNACE OPERATION IS INVOLVED, the Heat 
Prover can help increase productivity by providing: 


Rapid, continuous sampling 


Simultaneous reading of oxygen and combustibles 
Direct measurement of oxygen and combustibles 


Easy portability 


e@ No maintenance; no re-calibration 


For details, contact nearest Cities Service office or write Cities Service 
Oil Company, Dept. B16, Sixty Wall Tower, New York City 5, N. Y. 


QUALITY PETROLEUM PRODUCTS 
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BENJAMIN CaS KL COMPANY 


4635-37 W. Girard Ave., Philadelphia 31, Pa. 


See the Foster catalog in Sweet’s Plant Engineer- 
ing and Industrial Construction Files for 1953 


218 


More TECHNICAL BRIEFS 


Begins on page 154 


these to us are the most promising. The 
closed cycle gas turbine is not a uni- 
versal power plant but it can do a job 
better in some fields than other types 
of plants, and only time will allow it 
and other thermal power plants intro- 
duced since the war to find their right 
place in the power generating field. 
ASME Paper No. 52-A-137. 


Rotary Regenerative Air Preheater for 
Gas Turbines. By A T Bowden and W 
Hryniszak, C A Parsons & Co. 

The advantages of the regenerative 
type heat exchanger are that small hy- 
draulic diameters can be readily at- 
tained, and that when the normal 
counterflow arrangement is used the 
matrix is self-cleaning to some extent, 
particularly during that part of the 
operating cycle when high velocities and 
pressure differences are experienced. 
Against this must be taken the problem 
of providing an efficient seal between 
the air and gas flows. 

In comparison, if flame trap matrices 
are employed in both, the recuperator 
can be designed to have hydraulic di- 
ameters of the same order as those in 
the regenerator. The matrix, however, 
is not self cleaning, and thus continu- 
ous outside provision must be made to 
keep it in working order. This neces- 
sarily involves an equivalent power loss, 
but one which can justifiably be com- 
pared with the auxiliary power losses 
of the regenerator. The separation of 
the gas and air flows, however, must be 
made in the matrix itself, which compli- 
cates the problem of cheap and simple 
manufacture. 

The inter-relation of these advan- 
tages and disadvantages especially that 
concerning the problem of sealing the 
regenerator, and the effective cost of its 
solution, will be the main criteria in 
the assessment of the relative merits of 
the two types of heat exchanger. ASME 
Paper No. 52-A-74. 


Design and Calibration of A New 
Cavitation Laboratory. By Hans UI- 
mann and R § Sproule. 

The Dominion Engineering Works, 
Ltd, new cavitation laboratory described 
in this paper is used for testing a wide 
range of hydraulic turbine model de- 
signs, from francis types with specific 
speeds as low as 18 under heads as high 
as 80 ft, to propeller types with specific 
speeds as high as 180, under heads down 
to 25 ft. The paper covers many special 
features provided in the laboratory to 
insure accuracy of test results and to 
reduce operating costs and includes de- 
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MORE POWER TO PITTSBURGH WITH THE HELP OF DRAVO 


Pittsburgh gained 95,000 kw of electric power capac- 
ity when the first unit of Duquesne Light Company’s 
new Elrama Power Station recently went into opera- 
tion. Dravo Corporation handled all phases of con- 
struction on a single-contract basis under the direction 
of Duquesne Light Company’s Engineering and Con- 
struction Department. Two additional units now being 
installed will add another 215,000 kw. 

This is another instance where Dravo has served as 
the “Construction” Department for utilities and for in- 
dustry. In this capacity Dravo delivers to the customer 
a completed power station, boiler plant, water-pump- 


Air conditioning Tin 


pumping stations + crane cab coolers 


boiler and power plants bridge sub-structures —~yp—ss, (gL compressor and 


docks, locks and dams ll 


ing station, pipe-line facility, water or waste treatment 
plant. 

Many customers have taken advantage of Dravo’s 
60 years of experience in all types of engineering con- 
struction and have benefited through the savings made 
possible by Dravo’s single-contract responsibility. 

Dravo considers customer satisfaction an essential 
factor in all its products and services. DRAVO COR- 
PORATION, PITTSBURGH, PENNSYLVANIA. 


Ue. dredging + gantry and floating 
open steel flooring « ore and coal bridges cnd 


pump h and intakes ready-mixed concrete 
slopes, shafts and space heaters 


steel shipping containers es eslucaiideshly water and waste treatment plants 
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You Get Trustworthy 


Liquid or Gas Cooling 


With Great 


Cooling Water Savings 


from the 


NIAGARA AERO 
HEAT EXCHANGER 


@ You can cool air, gas, water, 
oils, chemicals, electric and 
power and process equipment, 
engines, mechanical processes 
with lower cost and really accu- 
rate control of temperature with 
the Niagara Aero Heat Exchanger. 

You are assured of uniform, 
constant production and quality 
from any process... steady, re- 
liable operation... lower cost for 
more dependable cooling. You 
can have closed system cooling 
with freedom from scale, dirt, 
corrosion and maintenance 
troubles. You can accurately cool 
more than one type of liquid with 
one machine. 

The Niagara Aero Heat Ex- 
changer uses atmospheric air to 
cool liquids and gases by evap- 
orative cooling. You can remove 
heat at the rate of input to keep 
accurate control of gas or liquid 
temperature. You can put heat 
back into the system to save the 
losses of a “warm-up” period or 
to equalize the effect of load 
variations. 


Great savings in cooling water 
and savings in piping, pumping 
and power return the cost to you 
quickly. The Niagara Aero Heat 
Exchanger can save you approx- 
imately 95% of your cooling 
water cost. Write for Bulletin 96. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. P, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities of U.S. and Canada 
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tails of instrumentation, the control 
system and calibration technique. 

The figure is a flow diagram of the 
laboratory. The widely varied heads and 
water quantities are obtained with ad- 
justable-blade propeller pumps. Cavita- 
tion may be influenced by the air in the 
water. To keep the air content constant 
during tests a resorber is used. This is 
a large tank where the water is under 
pressure for considerable time, so that 
air which comes out of solution under 
low pressure in the turbine runner and 
draft tube may be resorbed. 

From the main outlet of the resorber 
the water goes through one of four ven- 
turi-meter tubes. The plate-steel head 
tank is about 10 ft in diameter and 7 
ft high in which model turbines with a 
16-in. throat diameter are placed for 
testing. A large part of the energy sup- 
plied by the pumps is not absorbed by 
the turbine and heats the water cir- 
culating in the system. Cooling equip- 
ment is installed in the resorber to hold 
the water temperature about constant. 
ASME paper No. 52-A-95. 


Recent Developments and Progress in 
Air Pollution Control. By A D Brandt, 
Bethlehem Steel Co. 

The effects of air pollution may be 
divided conveniently into five main 
groups. They are (1) nuisance, (2) 
economic, (3) effect on health, (4) on 
vegetation, and (5) on animals. 

The nuisance aspects of air pollution 
are well known. It is very common to 
have action brought against an industry 
by a community, by an individual, or by 
another industry because of an alleged 
nuisance created by atmospheric waste 
discharged by the industry. These cases 
are sometimes very difficult to arbitrate 
or adjudicate because of the absence or 
lack of meaning of scientific data. At 
what point does atmospheric pollution 
become a nuisance? Even if a careful 
study is made of the concentration of 
gases and solid material in the air and 
of the amount of dust fall, at what level 
does it constitute a nuisance? 

Other familiar effects of air pollution 
are economic in character. As early as 
1912 one investigator estimated that 
smoke and gas in the air in the city of 
Pittsburgh cost its inhabitants about 
$10,000,000 annually. It has been esti- 
* mated that the air pollution in St. Louis 
prior to 1940 cost the inhabitants of that 
city about $14,000,000 annually, and the 
economic losses caused by air pollution 
is costing the United States an esti- 
mated $1,500,000,000 annually. It can 
hardly be denied that the laundry bill 
is higher in grossly polluted areas than 
in those having less pollution, and the 
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t More than 6,000 og 
fons of coal have been 
shed by this 


trol Station. 
cords show over 40 tons 
crashed for one cent ta 
facement parts, 


AMERICAN CRUSHERS 


can reduce coal for 
less than ONE CENT 


OF CRUSHING AND THE PATENTED SHREDDER RING 


Over 40 years ago, American originated the ROLLING Rl 
PRINCIPLE of Crushing which gave coal mines and pow 
plants a new and more efficient crushing system. Manga 
rings roll free on shafts and are held in outward positi 
centrifugal force of the rotor. Coal enters the 
chamber and is struck by the rings in suspensj 
shatters and splits the coal before it reaches th 
grinding plate. 

This principle was further improved by#fhe development 
of the American Shredder Rings (shown at the right) with 
its 20 manganese cutting edges that split the coal instead 
of crushing it, resulting in a minimum of fines and more uni- 
form coal sizing. When encountering non-crushable material, 
the rings are'free to swing back on their shafts, thus avoiding 
damage from tramp metal. There are no shear pins, cams, 
or toggles to cause breakdowns and the rings are reversible 
for longer life. 

The American Rolling Ring Crushers operate efficiently at 
slow speeds resulting in major savings in power consumption 
and maintenance 1s well as producing a beiter product. 


1349 Macklind Ave. 
St. Louis 10, Mo. 
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an ORIGINATED THE ROLLING RING PRINCIPLE 
PULVERIZER COMPANY 


NON-STICKING! 
TIGHT CLOSING! 


—no pressure build-up 


EXCLUSIVE DESIGN— 


Single seated, tight closing, non-sticking. 
Large diaphragm, sensitive pressure ad- 
justment. Compact, rugged, self -con- 
tained. 


TROUBLE-FREE SERVICE— 


Built-in strainer, finest quality, all in- 
ternal parts readily accessible and re- 
newable without disturbing piping. Long 
economical service with minimum time 
out for repairs or replacement. 


FOR STEAM, AIR OR GAS— 


For initial pressures to 250 p.s.i.; re- 
duced pressures, 1 to 100 p.s.i. Sizes from 
%” to 2”. Semi-steel bodies bronze or 
stainless trim. Economical for use on 
small units. Write for Bulletin 100-A. 


DAVIS REGULATOR CO. 


Established 1875 
2540 SO. WASHTENAW AVE. CHICAGO 8, ILL. 


AUTOMATIC 
PRESSURE 
REDUCING 
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cost of frequent “face-lifting” opera- 
tions on blackened buildings is also 
higher in cities having much atmos- 
pheric pollution. Also economic but of 
a different type are the damage awards 
made to individuals or communities for 
injury to buildings. 

That severe air pollution can have 
acute effects on the health has been 
illustrated in several instances. Such 
instances include the Meuse Valley 
disaster in Belgium in 1930 when about 
thirty people died and hundreds were 
made ill; the Donora incident in Oc- 
tober 1948, where twenty persons died 
and 5,910 (42.7% of the population) 
were reported to have been affected; 
the Poza Rica episode where twenty- 
two persons died and 320 were hospital- 
ized; and the occasional eye, nose and 
throat irritation in the Los Angeles area. 
The chronic effects of common and 
usual air pollution (excluding air borne 
disease of biological etiology and of 
plant origin) on the health of exposed 
persons is a moot question indeed. 

The effect of excessive atmospheric 
pollutants, especially sulfur dioxide, on 
vegetation is now well recognized. Out- 
standing examples of vegetation destruc- 
tion by sulfur dioxide are the areas 
surrounding the smelters at Ducktown, 
Tenn., Anaconda, Mont., Salt Lake 
City, Utah, and Trail, British Columbia. 
The problem at Ducktown was settled 
in the U. S. Supreme Court and that at 
Trail, B. C. before an International 
Joint Boundary Commission and later 
before an International Tribunal at 
which time damages amounting to $78,- 
000 were awarded. 

The effect of atmospheric pollution 
on animals appears to be of two types 
(1) the direct effect of the pollutants 
on the animals, and (2) the indirect 
effect on certain animals from eating 
contaminated vegitation. Of these, the 
latter type seems to be of greater im- 
portance, evidence indicating a direct 
effect being very meager at present. 

In closing the author stresses some 
well-known facts, namely, that air pol- 
lution control is a matter of engineering, 
education and equipment. Of these edu- 
cation probably is of the greatest imme- 
diate importance. If the people in an 
enlightened country such as this are 
given the unvarnished facts, they will 
recognize (1) that a certain amount of 
air pollution is the price that must be 
paid for those many conveniences which 
are the product of an industrial giant, 
and (2) that this condition requires a 
long time to correct—it canno! be done 


overnight. ASME Paper No. 52-A-70. 


To get complete text of any paper, 
follow ordering directions on p 156 
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The “REMITE” Mechanical Seal of this 
pump presents a revolutionary new develop- 
ment in pump design. . . eliminates leakage 
... assures long, trouble-free life. 


A carbon seal ring faces on a “REMITE” 
Cross-section showing Remite floating seat—a new type of material, so hard 
Mechanical Seal. 
it will scratch glass—wear-proof and corro- 
sion-resistant! This Seal is self-lubricating. 
Note the pump shaft. . . super-finished high grade steel . . . oversized for mini- 
mum deflection . . . quiet. The impeller is of sound hydraulic design, mechanically 
balanced, with balance ring and relief holes to reduce thrust. The heavy duty ball- 
bearing motor is normally furnished as drip-proof, but is also available in splash- 
proof, totally enclosed and explosion-proof models. 
B & G Series 1531 Uni-built Pumps are made with capacities to 1200 GPM, 
heads to 400 feet. 


\ CV-36, Morton Grove, Ill. 
Canadian Licensee; §. A. Armstrong Lid., 1400 O' Connor Drive, Toronto, Canada 
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The list grows —the list of utility and industrial steam 
for which Green Fans were selected to provide the 
combustion purposes. 


Draft fans yield to no other equipment in their impor- 
tance to efficient steaming. They must be properly 
designed for the requirements in each plant respec- 
tively. They must be conservatively rated. And they 
must be durably constructed. 


Green Fans fulfill these basic requirements. You 
wouldn't find them in so many large utility plants and 
large industrial plants unless they had thoroughly 
proved their worth. 


Fuel Economizer =) 


COMPANY 


generating plants 
air necessary for 


Our Catalog No. 168 
tells all about Green 
Fans. Write for acopy. 


INC. 
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perienced in the latter part of the year. 
The Bonneville Power Administration of 
the Federal Government in that region 
operates under a “calculated risk” pol- 
icy whereby it contracts to sell power to 
large industries beyond the firm gener- 
ating capacity of its hydroelectric plants 
in dry years, a policy which contem- 
plates the risk of periodic power short- 
ages. In the Tennessee Valley area, 
drought also resulted in some interrup- 
tion of power supply to those industrial 
customers holding interruptible power 
contracts. 

The gross margin between generating 
capability and peak power demand in 
1952 for the country as a whole was the 
same as it was a year ago, about 12 per 
cent. Shortage of critical materials, ag- 
gravated by the steel strike in mid-sum- 
mer held back the construc’ ion program 
of the power industry and is expected 
to continue to affect adversely construc- 
tion progress in 1953 and 1954, Sched- 
ules which called for an addition of 9 
million kilowatts of generating capacity 
in 1952 experienced a slippage of nearly 
3 million kilowatts, almost one-third. 
The actual addition of new capacity was 
a little over 6 million kilowatts. The 
causes of delay, however, held back 
about equally the operations of power 
consumers so that the anticipated 
growth of power demand fell short of 
expectations, leaving the margin be- 
tween total generating capability and 
total peak demand unchanged from the 
year before. 

The growth in December peak demand 
for 1952 was about 7 per cent compared 
with a growth of 9 per cent in 1951, 
and in 1950, following the outbreak of 
the Korean War, an increase of 14 per 
cent over the previous year. 

Total installed generating capability 
at the end of 1952 was approximately 
84.5 million kilowatts. The margin be- 
tween peak demand and generating ca- 
pability was about 9 million kilowatts. 

The construction program for the en- 
tire power industry for 1953 calls for 
the addition of 12 million kilowatts. De- 
lays in construction schedules are ex- 
pected to continue, however, because of 
the effect which shortages of critical 
materials have already had and will con- 
tinue to have on the manufacture and 
installation of heavy power equipment. 


Oak Ridge School of Reactor Tech- 
nology. Application for admission to the 
1953-54 session of Oak Ridge School of 
Reactor Technology must be submitted to 
the school not later than March 1. This 
session, the fourth formal class, will begin 
in September, 1953. Admission is open to 
recent graduates and to sponsored students 
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“Is new American cost-cutting weapon... 
Pure Oil Industrial Lubricants” 


Pure Oil specializes in top-quality industrial oils and greases 
designed to do several different jobs—instead of one specific job. 

And to do each job equally well. 

Regardless of the type of machinery you have in your 
plant, our industrial engineers can nearly always help you 
to reduce your lubricants inventory . .. simplify your lubri- 
cating procedure . . . minimize waste and error. 

Mail coupon today for free Simplify and Save”’ book- 
let giving full details on how to start a labor-saving, 
money-saving, lubrication program in your plant. 


with Pure 


The Pure Oil Company Industrial Sales Dept. E-32 
35 East Wacker Drive, Chicago 1, Illinois 


Please send me your free ‘Simplify and Save” booklet. 
Position.___ 


Hundreds of machines... only one grease! 


A large midwestern metal-working plant produces chrome-plated 
trim (hub caps, grills, ete.) for the automotive industry. All types 
of metal-working equipment—-400-ton presses, shears, drills, lathes, C 
roller-levelers and grinders—are used as well as huge chrome-plating eens 

machines. Yet only one grease—Pure Oil’s POCO HT GREASE B— Address___ 

and one dispenser is used for all applications! And in 3 years there ae eae 
has been no down time due to lubrication failures. 


thy 
*Sales offices located in more than 500 cities, including: Atlanta * Birmingham * Charleston +» Charlotte * Chattanooga * Chicago 
Columbus * Indianapolis * Jacksonville Madison * Memphis * Miami Milwaukee * Minneapolis Pensacola Pittsburgh Richmond 
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PUMPING 
AND HEATING SYSTEM 


Every detail part of 
an Enco Automatic Oil-Heat- 
ing-and-Pumping Unit System 
is designed, assembled, 
checked and tested to make 
sure that it functions as an 
element of a completely coor- 
dinated unit. The sizes of 
pipes, fittings, valves and other 
elements are correctly propor- 
tioned for the efficient, depend- 
able operation of the unit as a 
whole. All hand controls are 
visible and within reach of the 
operator for quick starting. 
stopping or cross-over recon- 
nections between duplicate Ove Jusbing Ore Motor Ovsen fume, ond 
heaters and pumps. Adjust- 150 Ib. pressure with either pump or heater. 
ments and cleaning are simi- 
larly simplified. 


Two Horizontol Piston Steom Pumps 
and two fuel oil heaters—copocity 15 G. P. H. 
at 250 Ib. pressure with either pump or heater. 


| 


Single or duplicate heaters 
and electric or steam-driven | 
pumps are used. Intercon- | 
nected duplicate units give full 
capacity with either pump or 
either heater. Capacities range 
from 100 to 5000 G.P.H. of 
heavy bunker oil. 


One Horizontal ay Piston pany Steam Pump and 

one Motor Driven Pump and two fuel oil heaters. 

Capacity 20 G. P.H. aot 300 Ib. pressure with either 
pump or heater. 


BULLETINS 


ON REQUEST 


OB-37 On oil burning, pumping and CB8-38 Instruction book on care and oper- 


ation of oil-burner installations. 


THE ENGINEER COMPANY 


75 WEST sTREET (ENGO) NEW YORK 6, N.Y. 


More POWER NEWS 


Begins on page 152 


from industry and from government agen- 
cies. The objective of the school is to pro- 
vide a source of the uniquely trained tech- 
nical personnel required for the AEC’s 
reactor development program by training 
selected university graduates who join vari- 
ous government agencies and atomic energy 
contractors as regular employees at the end : 
of the training period. The school also 
supplements the training of practicing en- 
gineers and scientists from industry to 
enable them to participate, through their 
sponsoring organizations, in atomic energy 
development work. 


Over 11 million barrels of diesel fuel per 
month are produced by refineries in the 
United States, according to a report of the 
third annual diesel fuel survey prepared by 
the Bureau of Mines and released by Sec- ; 
retary of the Interior Oscar L. Chapman. , 
The survey, conducted by the Bureau in : 
co-operation with the American Petroleum : 
Institute, covered 285 samples of diesel fuel 
manufactured in 106 petroleum refineries 
throughout the country. The Bureau’s re- 
port contains 16 tables and one illustration, 
showing the geographic areas covered in 
the 1952 survey. 

A free copy of Report of Investigations 
4935, “National Annual Diesel-Fuel Survey, 
1952,” may be obtained from the Bureau 
of Mines, Publications Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh 13, Pa. 
It should be identified by number, PN 
32359, and title. 


Please Pass the Condensate is a new 20- 
minute color and sound motion picture pre- 
pared by the Yarnall-Waring Co on the 
subject of up-to-date steam trapping for 
more production. It portrays the operation, 
selection, application and maintenance of 
steam traps all with the ultimate aim of 
getting more production from steam heated 
equipment through reduced heat-up , time 
and hotter operating temperature, as well 
as shortened down-time for repairs and 
cleaning. Information on obtaining prints 
for showing may be secured by writing the 


Yarnall-Waring Co, Philadelphia 18, Pa: 


ist 


Embodying a new approach in movie film- 
ing, a new 30 minute Rust-Oleum color- 
sound film, The Captain’s Idea includes a 
lighthearted, fast-moving plot and scenario 
with a complete cast of talent and thou- 
sands of miles of filming on actual location. 
Subtly woven into a new version of boy 
gets girl, the film moves through interesting 
scenes showing new Rust-Oleum ways to 
stop rust and cut costs in the petroleum 
field, railroading, farming, coal mining, 4 
steel producers, cerent companies, brew- 
eries, trucking companies, marine uses, and 
many more. For complete information write i 


on your letterhead to the Rust-Oleum Corp, : 
2425 Oakton Street, Evanston, Illinois. 5 

i 
Nuclear power plants on a_ production bt af 
line basis are a long way from reality. How- x 
ever, the fact that -Westinghouse has i 
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Safety Valve Report: 


@“2 YEARS IN SERVICE... 
@ NO MAINTENANCE... 
STILL TIGHT!” 


One of the Foster 38SV Super Jet 
Safety Valves on the boiler drum. 
This valve is set for 16804. 


- 


That's the report from Rochester Gas & 
Electric Co. on the Foster Super Jet Safety 
Valves on the +2 unit of their new Russell 


Station. 


This 2%2“x4” Foster Super Jet on the 
superheater header is set for 16004. 


Other points they like about these valves 
are their greater capacity, so that fewer 
valves are necessary, and their accessi- 
bility for inspection and service. 


Foster Super Jet Safety Valves give bet- 
ter protection two ways: absolute pro- 
tection against overpressure, and greater 
protection against costly outages caused 
by service failures. 


For full information on Foster Super Jet Super Jet Safety 
aives on e reneater inie eacer, 
Safety Valves, ask for Bulletin 80-SV. 


This 4”x6” valve is set for 5304, 


PRESSURE REGULATORS © RELIEF AND BACK PRESSURE VALVES @ 
CUSHION CHECK VALVES ¢ FAN ENGINE REGULATORS © PUMP 
GOVERNORS © TEMPERATURE REGULATORS © FLOAT AND LEVER 
BALANCED VALVES © NON-RETURN VALVES * VACUUM REGULATORS 
OR BREAKERS © STRAINERS © SIRENS © SAFETY VALVES © FLOW TUBES 


FOSTER ENGINEERING COMPANY ° UNION, N. J. 
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under construction or design three of these 
plants of major size gives some definition 
about the present status of the science of 
controlled nuclear energy. One of these 
nuclear power plants is a prototype that 
could be installed in a submarine. It is a 
full-size working model of the submarine 
atomic plant located at the National 
Reactor Testing Station near Arco, Idaho. 
The second plant is known as Mark II, and 
manufacture has been started on many of 
the components. The submarine Nautilus, 
for which the keel was laid by the Electric 
Boat Co last July, will be the first sub- 
marine to receive this revolutionary new 
type of power plant. In the reactors for 
Mark I and Mark II, water is both the 
moderator and the primary coolant fluid. 
In the Nautilus, nuclear energy will be put 
to use for large-scale control-power utiliza- 
tion for the first time. This will result in 
an around-the-world submarine. The third 
project concerns the design and develop- 
ment of another nuclear power plant many 
times larger than those mentioned above. 
It is planned that this power plant shall be 
suitable to power major naval vessels, such 
as aircraft carriers. However, it could well 
be a forerunner of the reactors which some- 
day can be used to produce useful power, 
including electricity for homes and _in- 
dustry. 


4 


A 36,000-hp wound-rotor electric mo- 
tor, one of the world’s largest, has been in- 
stalled in the Boeing Airplane Co wind 
tunnel at Seattle. Custom-built by West- 
inghouse Electric Corp, the new motor 
will be used in conjunction with the tun- 
nel’s original 18,000-hp motor, giving 
Boeing the most powerful privately-owned 
wind tunnel in the world. It stands 13 ft 
high, weighs 225,000 lb and will operate at 
480 rpm, with a clearance of .09 in. be- 
tween rotor and stator. 


Delayed delivery of three carloads of gen- 
erator parts for the Detroit Dam (Ore.) 
hydro-powerhouse has postponed the opera- 
tion date of the Willamette Valley project 
unit. The generating plant was scheduled 
to start turning out power for the Bonne- 
ville Power Administration system by Jan. 
1. But the delay, according to Harry 
Rutherford, project engineer, means it will 
require most of the winter to assemble the 
parts and place generators in operation. 
Detroit Dam will have a peak output of 
100,000 kw. The Big Cliff Dam and power- 
house, 3 mi downstream, are slated to ¥ 
generate a constant 18,000 kw. 


Electric power from the Aqueduct and 


Owens Gorge hydroelectric plants of the : 


Los Angeles Department of Water and q 
Power started flowing into the west San 

Fernando Valley December 15, in time to 

avert a threatened power shortage in the 

area this winter. Initial operation of the 

line will supply the West Valley area with 

an additional 35,000 kilowatts of power, 

vitally needed by the fast growing area 

where electric demands have more than 

tripled in the past 10 years. 
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Pay Orr in 


at MAISER-FRAZER 


Before modernization of the E. Jefferson Avenue 
Detroit plant of Kaiser-Frazer, seven coal fired boilers 
dating from 1911 and 1920 were in service. The 
new power plant consists of 3—20,000 pounds per 
hour Erie City ‘“VL’s’’ for oil and gas firing. They 
supply steam for heating and process. 


While the cost of steam, using coal, would be about 
5 cents less per thousand pounds, the use of oil and 
gas reduced capital investment due to the elimination 
of new coal storage and allied equipment. Average 


boiler efficiency of the 3 new Erie City boilers 
Above: Battery of 3 Erie City “VL's’—oil and jg 5%. 
gas fired—that replaced 7 obsolete coal fired 
units at a Detroit plant of Kaiser-Frazer Corporation. 


Power house labor was reduced from 14 
to 6 men. The combined savings from greater 
efficiency, minimum maintenance and reduced 


Below: Sectional view of standard factory- labor costs is expected to pay for the new boiler 
assembled Erie City ‘““VL” boiler with Erie City installation in 18 months. 


spreader stoker. Available for all firing methods: 
. Are you wasting fuel dollars with worn out boilers? 


Let Erie City Engineers recommend steam generators 
that will pay for themselves out of savings. 


20 Page Catalog describing 
Erie City “VL's” in detail 
shows its easy adaptability to 
all firing methods and illus- 
trates its superior design 
features. ‘‘VL's” are factory 

@ assembled to 300 hp. and 

* field erected in larger sizes. 
Ask for Bulletin SB-43, 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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LUBRICANT 
SAVED UC 

IN SEVEN MONTHC 


—says THE BROWN COMPANY 
Quality Paper Makers of Berlin, N. H. 


“During a seven-month period 

before using LUBRIPLATE No. 
130-AA in the bearing of our Kraft 
Mill Lime Kiln, we used a conventional 
oil at a cost of $2,134.00. In the seven 
months that followed, we used LUBRI- 
PLATE No. 130-AA for initial filling 
and replacement at the cost of $35.84. 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page ‘“‘LUBRIPLATE 
DaTA Book”. . . a valuable treatise on 
lubrication. Write LUBRIPLATE DIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 
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BOOKSHELF 


Federation of British Industries’ Register 
of British Manufacturers. (1952-53). 
(25th edition). 922 pp, 744x9% in., cloth. 
42s. Od. (post free). lliffe & Sons, Ltd, Dor- 
set House, Stamford St, London, SE 1, Eng. 

This is the only authorized directory of 
the Federation of British Industries and is 
recognized as a standard export reference 
book to British industry. The Register 
comprises seven sections, including prod- 
ucts and services, a classified buyer’s guide 
listing over 6000 FBI member firms under 
more than 5000 alphabetical trade head- 
ings. The introductory information and 
detailed instructions on the use of the 
Register are translated into French and 
Spanish, and all sections have reinforced 


_ guide cards for easy reference. 


Other sections of the Register include 
the: Advertisements Section, Addresses 
Section, Trade Associations, Brands and 
Trade Names, Trade Marks. 


The British Electrical & Allied Manufac- 
turers’ Association, Inc, Catalogue. 
(1952-53). (Second edition). 1003 pp, 


9x12 in., illust, cloth, (price not given). | 
lliffe & Sons, Ltd, Dorset House, Stamford 


_ St, London, SE 1, England. 


The Catalogue is divided into eight sec- | 


tions, each marked by a stiff index card 
for convenience. All directions are trans- 
lated into German, French, Spanish and 
Portuguese. The sections include separate 
directories of manufacturers of equipment 


for (1) power plant, (2) industry, trans- | 
portation and communication, (3) domestic | 


and commercial buyers. Other sections in- 
clude (4) glossary and index, (5) buyer’s 


guide, (6) trade directory, and (7) cata- | 


logue index. 


Robert Moses: Builder for Democracy. 


(1952) By Cleveland Rodgers. 356 pp, 54x | 


8% in., photos, maps, cloth, $6.00. Henry 
Holt and Co, 383 Madison Ave, New York 

To New Yorkers, the name of Bob Moses 
is a household word. They drive his park- 
ways, cross his bridges, enjoy his parks 
and know him for a public servant of 
enormous accomplishment. Among builders 


| and city planners he has a worldwide repu- 


tation for his ideas and his knack for ef- 


| ficiently bringing them to reality. 


Cleveland Rodgers’ story of what Bob 
Moses has done and how he did it makes 


interesting reading for engineers for, per- | 


haps more than any other man in public 
life, he has been able to translate the 
work of engineers and builders into lasting 


benefits to the citizens of his city and state. | 


An Introduction to Scientific Research. | 


(1952) By E Bright Wilson, Theodore 
William Richards, Professor of Chemistry, 
Harvard University. 375 pp, 6x9 in., illust, 
cloth, $6.00. McGraw-Hi!l Book Co, 330 
West 42nd St, New York 36, N. Y. 

At some time or another, nearly every 
engineer runs into a problem to which only 
research can supply the answer. Actually 


such situations occur fairly frequently in , 


A “National” installation for 
American Cyanamid Co. plant at 
Bridgeville, Pa. 


ASH REMOVAL 
the NATIONAL way 


assures youlow-cost, 
dependable service 


Are ash removal costs a factor in cut- 
ting your profits? We suggest a survey 
by a National engineer. It will cost you 
nothing. It may avoid wasted dollars. 
NATIONAL PNEUMATIC 
STEAM ASH REMOVAL 
SYSTEMS 
save money in two ways — 
1. Exceptionally easy one-man oper- 
ation cuts labor cost to the bone. 
2. Maintenance costs are surprisingly 
low because rugged NATIONAL 
construction results in maximum 
life for parts. 
A complete and effective service policy 
and a reputation for delivering satisfac- 
tion are extras that go with NATIONAL 
installations. 


NATIONAL. 
CONVEYORS | 
COMPANY. inc. 


50 CHURCH, ST., NEW ORK 7,N.Y. 
Manufacturers of The Nationa 
ChipVeyor System For Metal Turn. 
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Bs as the champion bowler maintains top 
control when he chalks up a “strike”, the Leslie 
team wraps up perfect performance in LESLIE 
Temperature Regulators. 


There’s a LESLIE Regulator for every tempera- 
ture control problem—designed to meet the de- 
mand for accurate, reliable, constant temperature 
regulation. 


It will pay to explore the advantages of — 


@ Single Seated Construction 
® Calibrated Dial Adjustment 
Duomatic Control 


@ Liquid Filled Elements 


@ Other Leslie Features 


All described in Bulletin 464, 
available on request. 


LESLIE CO., 235 Grant Avenue, Lyndhurst, New Jersey 


QUALITY REGULATORS FOR R HALF AsCEN TURY 
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STEAM and MECHANICAL ATOMIZATION 


COMBINED eee 


PENDING 


NATIONAL AIROIL 
DUAL STAGE 


OIL BURNER 


Now, at last, the inherent advantages of both systems of fuel oil 
atomization are profitably yours . . . within the one, new NATIONAL 
AIROIL Dual Stage Burner. 


41. years of combustion equipment design and manufacture are in back 
of the Dual Stage Oil Burner . . . and, it has beer. thoroughly tested 
and proved in the field for firing: Petroleum Processing Heaters; 
Rotary Kilns; H.R.T., Scotch Marine and Water Tube Boilers; etc. 


Available in three sizes, the NATIONAL AIROIL Dual Stage Burner 
fires all grades of fuel oil from No. 2 to No. 6, with a ready capacity 
of 80 to 300 g.p.h. Further, for a perfect flame pattern, we would 
recommend using with the Dual Stage Burner either the NATIONAL 
AIROIL Universal Register for forced draft or, the NATIONAL 
AIROIL Tandem Unit for natural or induced draft furnaces. 


Get detailed description, illustration, and specifications in NATIONAL 
AIROIL Bulletin 25. 


STEAM ATOMIZING OIL BURNERS LOW AIR PRESSURE OIL BURNERS 
OIL BURNERS and GAS BURNERS AUTOMATIC OJL BURNERS, for 
for industrial power, process and small process furnaces and heat- 
heating purposes ing plants 
MOTOR-DRIVEN ROTARY OIL GAS BURNERS 
BURNERS COMBINATION GAS & OIL 
MECHANICAL PRESSURE BURNERS 
ATOMIZING OIL BURNERS FUEL OIL HEATERS 


FUEL OIL PUMPING and 
HEATING UNITS 
FURNACE RELIEF DOORS 
AIR INTAKE DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTOtY SHAPES 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


| 
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More BOOKSHELF 


practice although the engineer may not 
think of the way he finds the answer as 
being research. Thus engineers will find 
much helpful information in this book, al- 
though it was written for students and 
graduates beginning a career in research. 
In a practical fashion, the author dis- 
cusses the general principles of research 
investigations, the methods employed and 
the analysis of experimental results. 
Typical chapters cover: searching the 
literature, elementary scientific method, 
designing experiments and apparatus, 
analysis of experimental data, errors of 
measurement, probability, numerical com- 
putation methods, and reporting test results. 


Begins on page 230 


Fundamentals of Engineering Elec- 
tronics. (Second edition). By William G 
Dow, Professor of Electrical Engineering, 
University of Michigan. 6x9 in., 627 pp, 
$8.50. John Wiley & Sons, Inc, 440 Fourth 
Avenue, New York 16, N. Y. 

As with the first edition, this book is 
aimed for the student of electrical engineer- 
ing, particularly those planning a life work 
in electronic circuit engineering. Although 
primarily a textbook, it should also be use- 
ful as a reference book for electron tube 
and electron circuit engineers. 

The book covers Electron Ballistics; Po- 
tential Distribution Diagrams; Cathode 
Ray Devices; Electrostatic Fields in Space- 
Charge Control Tubes: Triodes, Tetrodes, 
and Pentodes; Thermionic Cathodes; Am- 
plifier Control Principles; Photosensitive 
Devices; Gaseous-Conduction Rectifying De- 
vices, to list but a portion of the contents. 
There is a liberal but needed use of mathe- 
matics throughout. 

In comparing with the first edition the 
following changes are noted: The mks 
(meter-kilogram-second) system of units is 
used throughout. This ties in with accepted 
modern engineering practice. Equivalent 
electrostatic circuits and equivalent grid 
sheet potential concepts are included in the 
analysis of space-charge-control tubes. 


Thermodynamic Properties of Nitrogen. 
Research Bulletin 18. October 1952. 28 
pp, 8%xI1 in., paper, $3.50. Institute of 
Gas Technology, Technology Center, Chi- 
cago 16, Ill. 

This bulletin, by O T Bloomer and K N 
Rao, presents the properties of saturated 
and superheated nitrogen in tabular form 
and as charts of enthalpy vs entropy, and 
of compressibility factor as a function of 
temperature and pressure. The range of the 
tables and charts is from saturated liquid at 
—320.4 F to superheated vapor at 500 F, a 
and pressures from 10 to 1500 psia. Proper- 4 
ties tabulated are specific volume, enthalpy, 
entropy, and the fugacity-to-pressure ratio. 

For the superheated vapor region, calcula- ¥ 
tions were based on zero-pressure specific q 
heat data and a new equation of state. Cal- 
culation construction and the development 
of the equation of state are fully discussed. 

As a supplement to the bulletin, the 
Mollier Chart for Nitrogen and Compressi- 
bility Chart for Nitrogen have been repro- 
duced full scale (grid 10xT0 to the inch) 
on heavy paper, 22x34 in. They are issued 
as a set only, and are sold separately. 
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WICKES service 


of your boiler 
installation 


When you need steam generating equipment, you 
want to be able to work out your requirements 
with experienced men who are near at hand and 
know boilers thoroughly. That's where WICKES 
can help you, because WICKES has factory-trained 
sales engineers in twenty-three principal cities in 
the United States and several industrial centers 
outside the country. These men are ready to help 
you plan your new boiler installation. 

And when your plans are settled, you want your 
equipment installed as soon as possible. That's 
when WICKES engineers and production men 
swing into action. They rush to get your new 


boiler installation ready in a hurry. WICKES han- 
dles all the details—from the time the first draw- 
ings are made to the day you raise steam pres- 
sure. Then, for the life of the boiler, WICKES sales 
engineers and maintenance men are available 
day and night to keep your equipment operating 
at peak efficiency. 

WICKES can fill your requirements for steam 
generators up to 250,000 Ibs. per hour and 1000 
psi.—all types of multiple drum boilers, adaptable 
to any standard method of firing. Write today for 
descriptive literature or consult your nearest 
WICKES representative. 


: DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati * 
Cleveland * Denver * Detroit * Greensboro, N.C. * Houston * Indian- 
apolis * Los Angeles * Memphis * Milwaukee * New York City * 
Pittsburgh * Portland, Ore. * Saginaw * San Francisco * Springfield, Ill. 
© Tampa, Fla. * Tulsa * Washington, D.C, 


RECOGNIZED QUALITY SINCE 1854 
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All Gundlach Crushers are 


MATERIAL SIZE CAN 


equipped with Gundlach Pat- 


BE CHANGED WHILE 
MACHINE IS RUNNING 


ented Crushing rollers. (Pat. 


No. 2578540) 


TWO STAGE — 
DOUBLE ADJUSTME 


Crusher is pictured without hopper and sprocket 
guards, but is delivered complete. 
FOR CRUSHER BULLETIN P-3 


WRITE TODAY 
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> I’m not proup of this sad 
tale but it taught me and several 
other men a lesson, so here goes. 

We hired three new firemen 
in our plant awhile back. All had 
long experience pulverized- 
coal and gas-fired boilers but had 
never run oil-burning units. So 
they were told to report to me for 
some instruction on right firing 
methods. 

I showed them around the 
boiler room, explaining the right 
way to light off a burner. I went 
through all the steps of recircu- 
lating oil, inserting the atomizer, 
purging the furnace, lighting the 
torch and inserting it. 

Asking if they had it clearly 
in mind, I stepped back, lit a 
torch, closed the recirculating 
valve and quickly opened the oil 
control valve. 

I started to say, “This is the 
way to light off” when a solid, hot 
stream of No. 6 oil at 300 psi 
hit me smack in the middle of the 
stomach. It sprayed all over the 
boiler room floor and part of the 
wall behind me, ruining the 
chief’s latest paint job. 

When I finally turned the oil 
off it took me an hour to get it 
out of my hair, eyebrows and 
skin. But one thing those three 
grinning firemen and I learned 
was to make sure the burner is in 
place before lighting off. 

W C Ritcuie 

Newman. Calif. 
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@ What is your “biggest boner’? We'll 
pay ten dollars for each one we publish. 


Pacific Gas & Electric Co has filed new 
applications with the Federal Power C»m- 
mission fo- hydroelectric developments on 
the Feather River. The company plans a 
$114 million development on the North 
Fork of the river including two diversion 
dams and four power plants, generating a 
total of 364,000 kw. PG&E already has six 
plants on the river generating 387,000 k.w. 


for the asking 


GET IT !! 


iW you are responsible for the 

efficient operation of air 
conditioning equipment, send 
for a FREE copy of this handy 
little booklet. 


It tells you what to do about 
lime scale. How to get rid of it. 
How to prevent it from form- 
ing. And the booklet discusses 
that other enemy of efficiency 
... Slime. Describes simple, 
low-cost ways to prevent it 
from fouling up lines, tanks 
and spray jets. 


Other items of interest: Clean- 
ing finned coils of air washers, 
cleaning aluminum plates and 
screens, descaling cold dif- 
fusers, cleaning filter screens. 


For your free copy, simply drop 
us a line TODAY. Oakite 
Products, Inc., 18A Rector 
St., New York 6, N. Y. 


INDUSTRiag 
Cig 
“Ning 


14 

Technical Service Representatives Located in 
Principal Cities of United States and Canada 
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Another Station 
NIAGARA 
MOHAWK’S 


ALBANY STEAM STATION 
Albany Steam Station, on the west bank of — 70 "nits of 100,000 kaw each are already 


in operation, a third is under construc- 


the Hudson River at Albany, New York, serves the 1% a4 foundation for a fourth unit is 


underway 


eastern part of New York State primarily and is an 
Po integral part of the Niagara Mohawk power network. 
- 3 Designed by the engineering department of 


Niagara Mohawk Power Corporation with construc- 


tion supervision by Stone & Webster Engineering 


Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
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ive you all these 
design advantages 


Separate 
Interchangeable Pilot... 
controls main valve... sim- 


plifies inspection and 
maintenance. 


Packless Construction... 


minimizes friction .. . im- 
proves control accuracy and 
eliminates much time-con- 
suming maintenance. 


SECO Metal 
Seats and Discs... 


resist wiredrawing. More than 
20 years of experience has 
failed to produce a single 
case where SECO Metal was 
cut by steam. 


Internal Springs .. . 


out of path of steam or other 
fluid flowing through the 
valve. They operate at low 
unit stress for exceptionally 
long life. 


Large Balanced 
Metal Diaphragms... 


located in a cooled zone with 
a condensate seal above and 

below, under usual conditions, 
never need replacement. 


Dead-End 
Shutoff eee 


guaranteed on steam 
service when a 
balanced, single- 
seated main valve is 
equipped with SECO 
Metal seat and disc 
and is protected by an 
approved strainer. 


Ease of Inspection... 


quick access to all vital 
elements of regulator. No 
special tools needed. 


These Spence design features explain why Spence Regulators 
function dependably and accurately year after year, without re- 
quiring extensive repairs or special attention. This | owers over-all 
costs . . . means less down-time of th: system. e Spence makes a 
complete line of automatic regulating valves: pressure reducing, 
differential pressure, back pressure control, pump governor, tem- 
perature regulating and other types. Write for Bulletin giving 


full details. 


SPENCE 
ENGINEERING 
COMPANY, INC. 


WALDEN, NEW YORK 
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Straight Tube 
U-Tube 
Horizontal 
Vertical 
Condensing 
Subcooling 
Desuperheating 
High Pressure 
Low Pressure 
Large Capacity 
Small Capacity 


at our finger-tips 


No matter what may be your capacity needs, your boiler 
pressure, your plant heat balance, or your special operat- 
ing conditions, you can be sure that G-R can supply a 
practical, effective design of feedwater heater precisely 
suited to your needs. 


That’s because of the 65 years of G-R experience in build- 
ing feedwater heaters, throughout which the G-R designs 
ave been steadily developed to keep abreast of advances 


THE GRISCOM-RUSSELL 


the right feedwater heater design 
for your needs 


in steam plant practice. 


And here’s another important result of this unequalled 
G-R experience . . . the many proven exclusive design 
features that assure long, economical service as well as 
highly efficient heat transfer. 


Write for bulletin describing in detail the many types 
and advantages of these units. 


MASSILLON, OHIO 


Feedwater Heaters 


HEAT TRANSFER APPARATUS 
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KENNEDY Fig. 863, 
lron-Body Globe Valve. 250 
pounds of steam at 500°F. 


Here’s how to set up 
pressure-reducing lines 


for easier maintenance 


You naturally don’t want to shut down a vital part of your opera- 
tion when you repair a single valve. 


You can avoid doing so by installing a by-pass around your pres- 
sure-reducing valve and installing a globe valve in the by-pass line. 
With this set-up you can use the globe valve for hand throttling 
when the reducing valve is removed from the line for repairs. 


KENNEDY #ie)-Saiaizea IRON-BODY GLOBE VALVES 


are designed and constructed for high pressures and severe service 
on steam or water lines and for heavy-duty service with oil, gas and 
other fluids that do not corrode bronze or iron. 


Individual valves in the KENNEDY JOB-FITTED line are specially 
designed with the proper disc and seat trim to match the service for 
which they are recommended. Valves with either renewable com- 
position or bronze faced discs are available, depending on the pres- 
sure in the line. 

REPACK UNDER PRESSURE—You can repack ALL KENNEDY iron- 
body globe valves under full line pressure when wide open. 

THE COMPLETE LINE of KENNEDY JOB-FITTED valves and INSPECTED 
fittings is sold through local distributors who are in a position to 
give you fast and cor-venient service. 


m KENNEDY 


VALVE MFG. CO. + ELMIRA, N.Y. 
VALVES + PIPE FITTINGS + FIRE HYDRANTS 


236 


More FREE BULLETINS 


Begins on page 167 


1 CONTROL CENTERS—Application 

booklet on control centers, stresses 
case for centralized control systems. 31 
pages, illust. Booklet B-5621. Westing- 
house Electrical Corp, Box 2099, Pitts- 
burgh 30, Pa. 


1 TIME-CYCLE CONTROLS — Im- 

pulse-sequence time-cycle control- 
lers. Cutaway drawings, illust. 12 pages. 
Bulletin C305. The Bristol Co, Water- 
bury 20, Conn. 


MECHANICAL CONTROLS 


18 CONDENSED CATALOG—For boil- 

er water feeders, low water cut- 
offs, pump controls, temperature and 
pressure relief valves. 8 pages, illust. 
Bulletin C-49. McDonnell & Miller, Inc, 
3500 N Spaulding Ave, Chicago 18, Ill. 


1 PNEUMATIC CONTROLLER—Flow 
rate, differential pressure, liquid 


‘level, viscosity, pressure and tempera- 


ture operations; motion balance con- 
troller. 20 pages. Catalog C-50. Fischer 
Co, 6890 Jacksonville Rd, Hat- 
oro, Pa. 


2 PNEUMATIC CONTROL THER- 

MOMETERS — Construction, engi- 
neering details of indicating and record- 
ing thermometers with pneumatic con- 
trol. 4 pages. Spec sheet 612. Minneapo- 
lis-Honeywell Regulator Co, Brown 
Instrmts Div, Sta 64, Wayne & Windrim 
Aves, Phila. 44, Pa. 


21 AIR PRESSURE REGULATORS— 

For instruments, constant pressure 
differential regulators. 8 pages, illust. 
Catalog 29. Fischer & Porter Co, 749 
Jacksonville Rd, Hatboro, Pa. 


22 CONTROL EQUIPMENT—General 

_catalog of measuring and control 
equipment for water and sewage, power 
and processing industries. 28 pages. Cat- 
alog 003. Simplex Valve & Meter Cu, 
68th & Upland Sts, Philadelphia 42, Pa. 


23 TRANSMISSION SYSTEMS — For 
automatic control; pneumatic, mag- 
netic, electric, electronic and electronic- 
follower systems. 20 pages. Catalog T- 
50. Fischer & Porter Co, 7250 Jackson- 
ville Rd, Hatboro, Pa. 


ELECTRICAL EQUIPMENT 


2 DISRUPTOR SWITCH—For 600 

volt ac or de service combines dis- 
connect and load interruptor functions. 
4 pages. Bulletin 5208. Delta-Star Elec- 
tric Div, H K Porter Co, Inc, 2437 Ful- 
ton St, Chicago 12, Ill. 


25 ENCLOSED MOTORS—Totally-en- 
closed explosion-proof motors for 
dangerous, damp and dusty locations. 8 
pages, illust. Bulletin 1784. U S Electri- 
cal Motors, Inc, P O Box 2058, Los An- 
geles 54, Calif. 


26 CIRCUIT BREAKER —15, 20 and 30 
amp for ac service to 125 volts. 4 
pages. Mechanical Products, Inc, Jack- 
son, Mich. 


2 ELECTRICAL EMBEDMENT RES- 
IN—Properties of hot pouring and 

cold pouring resins, plus use of fillers 

given. 8 pages, illust. Minnesota Mining 

Rd Co, 900 Fauquier St, St. Paul, 
nn. 


28 CARBON PRODUCTS—Brushes and 
contacts of carbon, electrographi- 
tic, metal and silver graphite; mechani- 
cal carbons, specialties. 24 pages, specs. 
Catalog 6-D. Superior Carbon Products, 
Inc, 9115 George Ave, Cleveland 5, Ohio. 


2 STOP MOTORS—Motor and brake 

in one unit. 3-phase, 60-cycles, 220/ 
440 volts, 900 to 1800 rpm, 0.2 to 8 hp, 
drip proof or fully enclosed. 5 pages, 
drawings, specs. Brown Bovery Corp, 
19 Rector, St, Nev York 6, N.Y. 


30 WELDED PLATE RESISTORS— 
For rating to 150 amps continuous 
without internal paralleling. 4 pages, 
illust. Bulletin 942-B. The Electric Con- 
troller & Mfg Co, 2700 E 79th St, Cleve- 
land 4, Ohio. 


31 LIGHTING SPECIFICATIONS—44 
page RLM spec book for 18 incan- 
descent and fluorescent industrial light- 
ing units including high-mounting 
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B & B Engineering and Supply Co. inc., Houston, Texas—insulation Contractor 


A: this new 132,000 kw, steam electric 
generating plant — built at an elevation of over 5200 
feet — Carey insulation products conserve heat, save 
fuel, help satisfy the West’s growing appetite for 
low cost power. 


Carey insulation products were chosen for Arapahoe 
on the strength of their proven ability to meet, 
economically, all requirements for strength, light- 
weight, dimensional stability and performance on a 
wide range of equipment, operating at temperatures 
to 900° F. 


Development and manufacture of products for heat 
conservation has been an important Carey service 
to industry since 1873. That's why we believe we 


HELPS THIS 
power plant in the sk 
OPERATING Costs down to earth 


Arapahoe Station, 
Public Service Company 


of Colorado 


Ebasco Services, Inc., New York City, Design Engineer and General Contractor 


can solve your heat conservation problem, no matter 
how unusual it may be. The Carey line includes 
new, monolithic Super-Light 85% magnesia in molded 
pipe coverings, blocks and cements —now being 
manufactured in our new multi-million dollar plant. 
This material is light-weight, strong, easy to handle, 
easy to apply. It will not disintegrate or crack under 
normal service conditions and can be removed and 
reapplied, when necessary. 


Call on Carey for the solution to your heat conserva- 
tion problems. Use the coupon to request the latest 
bulletins describing uses for Carey insulation prod- 
ucts. If you wish, the coupon will also enlist for you 
the services of a qualified Carey Industrial Sales 
Engineer. No obligation. 


@ |n the boiler feed pump room, feed 
water discharge lines and recirculating 
lines are insulated with 2” thick Carey 
85% magnesia insulation. Finish is 
8 oz. canvas on rosin sized paper. Boiler 
feed water suction lines insulated with 
Carey standard thickness 85% mag- 
nesia, finished with 8 oz. canvas over 
rosin sized paper. 


@ The main steam lines and stop valve 
to turbine, where operating tempera- 
tures reach a maximum of 905° F. 8” 
and 12” pipe, insulated with 2” thick 
Carey Hi-Temp and 2” thick Carey 
85% magnesia, finished with 1%” Carey 
asbestos cement, layer of asbestos 
paper, layer of asbestos cloth, sewn on 
with copper wire. 


FROM THE HOUSE CF CAREY— 
Insulation © Built-up Roofing 
@ Careystone Roofing and Siding ¢ 


Carevduct Asphalt Plank Asphalt 
Paints and Coatings ¢ Industrial Flooring 


© Other Famous Products for Industry 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio 


@ View of Arapahoe Station from tur- 
bine floor. Elevation 5287’. Workmen 
are applying 8 oz. canvas to lines. 


THE PHILIP CAREY MFG. COMPAN® 

Department P-2 

Lockland, Cincinnati 15, Ohio 

CO Please send me latest technical bulletins describing 
Carey industrial insulation products, and their uses. 

© Please have a Carey Industrial Sales Engineer call on me. 


NAME 


COMPANY 


ADDRESS 


CITY ZONE. STATE 


4 


oe in Canada: The Philip Carey Co., Ltd.,277 Duke St., Montreal 3, P.Q, 
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MARTINDALE 


PROTECTIVE MASKS 


PLACE HEAD 
WELL 
uP AROUND 
HEAD TO KEEP 
FROM SLiP- 
PING DOWN 

PRESS NOSE 


PRESS EDGES 

OF FACE PLATE | 
DOWN TO FIT 
FACE SNUGLY 


Weigh Less than '/2 ounce. 


Clean, cool, comfortable. Excellent protection 
— non-toxic dusts except free silica. Replace- 
le cotton pads are inexpensive and sanitary. 


Protective Masks........... $.30 ea. 
1 Refills (Standard weight). — ea. 
No. 2 Refills (heavyweight)........... 02% ea. 


Masks packed individually. Refills packed 25 to 
envelope. No. 2 (heavyweight) — contain 
twice as much filtering cotton as No. 1. 


DISCOUNTS 
Net 
20% 
Minimum, charge account or C.O.D........ $2.00 
Minimum, cash with order...............- $1 


if payment accompanies order we will pay 
parcel post or express charges. 


1385 Hird Ave. Cleveland 7, Ohio 


Control Valves from the Floor 
Babbitt 


—Adjustabie— 
SPROCKET RIM 
-\ with Chain Guide 


STEP-LADDER 

CLIMBING 

“cares of ail valve RISKS 

makes and fits valve —_—— 
ace ‘from 2 to 


© Climbing on benches, machines, boilers 
or treacherous stepladders to control over- 
head valves is absolutely unnecessary, fool- 
ish risking of life and limb. Why permit 
such risks when the safe and sure BABBITT 
Adjustable Sprocket Rim with Chain Guide 
is available at such low cost? Overhead 
valves are conveniently and safely operated 
right from the floor! 

@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising 
stems. It is installed quickly by clamping 
onto the hand wheel of the valve. 


@ Write today for Catalog Bulletin P, surpris- 
ingly low prices, and name of nearest distributor 


BABBITT STEAM SPECIALTY CO. 
1 Saneit Square, New Bedford, Mass. 


POWERED 


TELEPHONES 


Communication of vital 


information is distinct and 
clear . . . without battery 


or power failure . . . and 


without line noises . 


there are no batteries. 


AVAILABLE for one line 
or multiple lines. 


Write Dept. K for Catalog 


ELIMINATES 


FOR SAFETY’S SAKE More FREE BULLETINS 


| 


Begins on page 167 


units. 1952 edition.. RLM Standards In- 
— Inc, 326 W Madison St, Chicago 
6, 


MAINTENANCE AND SAFETY 
EQUIPMENT 


32 SAFETY TREADS—File size folder 

on abrasive cast and safe groove 
treads, expansion plates, platforms, 
curb bars, floor grids. 28 pages. Wooster 
Products, Inc, Dept P102, Wooster, Ohio. 


33 RETAINING RINGS—Spec data 


tools. 52 pages, illust. Truare Catalog 
Service, Dept 031, Waldes Kohinoor, 
Ine, — 16 Austel Pl, Long Island City 


N 


3 FORCE-FEED LUBRICATORS — 
Open and enclosed types, 2 to 32 
pints, 1 to 24 feeds per unit. 16 pa ~ 
drwes, photos. Catalog L-52. Hills- 
reane Co, 3025 N Western Ave, Chicago 


35 MARKING TOOLS—Stamps, mark- 
ing machines and fixtures, dies and 
die inserts, etc. 28 pages, illust. Catalog 
100. M E Cunningham Co, 1025 Chateau 
St, Pittsburgh 33, Pa. 


3 INDUSTRIAL MAINTENANCE — 

Second part of Cost Reduction 
Training Program covers maintenance 
methods, check list, etc. 8 pages. Wheel- 
er Associates, Inc, 15017 Detroit Ave, 
Cleveland 7, Ohio. 


MAINTENANCE MATERIALS 


3 PROTECTIVE COMPOUNDS—Seal- 

ing compounds, paints, anti-corro- 
sion coatings, adhesives, rubber ce- 
ments, insulations. 23 pages. Catalog. 
Magic Chemical Co, 121 Crescent St, 
Brockton 2, Mass. 


3 AIR-ENTRAINING AGENT—Adds 

1 micron air bubbles to concrete 
for greater strength, permanence. 16 
pages, illust. A C Horn Co, Inc, 10th St 
& 44th Ave, Long Island City 1, N.Y. 


39 CORROSION PROTECTION—Met- 
allized zine or aluminum spray 
coatings. 4 pages, installation photos. 
Bulletin 62B. Metallizing Engrg Co, Inc, 
38-14 30th St, Long Island City 1, N.Y. 


40 SCAFFOLDING—tTrestles, ladders, 
scaffolds, Len and stands for 
maintenance, air and_ storage. 8 
pages. Bulletin. The Patent Scaf- 
folding Co, Inc, 38-21 12th St, Long 
Island City 1, N.Y. 


41 EXTREME-PRESSURE LUBRI- 
CANT—For industrial gearing. 
heavily loaded plain bearings and 
screws. 16 pages. Title “Sunep.” Sun Oil 
Co, Philadelphia 3, Pa. 


MATERIALS HANDLING 


42 LIFT TRUCKS—Western motif en- 

titled How to Catch Man-Hour 

Thieves, causes and remedies of man- 

hour losses. 16 pages, illust. Towmotor 

oem 1226 E 152nd St, Cleveland 10, 


43 MAGNESIUM RAMPS—Car loading 
ramps with capacities from 3,000 to 

10,000 lb, truck ramps from 1,000 to 

5,000 Ib. 2 pages, specs. Penco Engrg 

pe California St, San Francisco 11, 
alif. 


} 44 BUNKER SEAL—Automatic zip- 


UNITED STATES INSTRUMENT CORPORATION summit, NEw JERSEY | 


ence conveyor belt keeps 
dust out of tripper discharge. 4 pages, 
illust. Bulletin 952. Stephens-Adamson 
Mfg Co, Aurora, Ill. 


METERS AND INSTRUMENTS 


45 SPEED INDICATORS—Hand, port- 

able, fixed-installation tachometers, 
measuring heads. Technical Data Sheet 
Nos. T4, 56M, 57M. Metron Instrument 
Co, 432 Lincoln St, Denver 9, Colo. 


46 PRESSURE GAUGES—Interim cat- 

alog on premium spec, special pur- 
pose, hydraulic and standard gauges. 
An assembly of individual bulletins. J 
E janee3 Co, 2nd & Race Sts, Phila- 
delphia 
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Remember the legend of Damocles? His 
tyrant ruler compelled him to sit in the royal 


court for one day with a naked sword sus- 
pended over his head by a single hair. 


THE MORALS Tiere are many “naked swords” hanging over 
industry’s head today too. Perhaps you’re a fellow sufferer with 
Damocles. Your plant may be threatened by damage from over- 
pressure within pressure vessels. Damocles needed a warrior’s helmet 
to save him from his sword .. . he needed a “safety head” tailored to 
his requirements. Pressure vessels need BS&B Safety Heads tailored 
to your particular pressure specifications . . . designed to fail safe 
when overpressure occurs. 


Protection From Overpressure 


Within Pressure Systems 


The heart of the BS&B Safety Head is the rupture disc. When this 
disc ruptures at a predetermined pressure you relieve the overpressure 
within pressure systems that spells safety to your personnel, protec- 
tion to your property and valuable equipment. Knowing that BS&B 
Safety Heads are on the job in your plant affords you mental peace. 

Into the rupture disc is built a designed 

to fail safe within plus or minus 5% of the predetermined pressure 
Why not remove specifications. You give us the necessary operating information and 
BS&B will give you a safety head with an action that is fast, positive 
and accurate .. . regardless of whether your pressure applications are 


one of “the swords of Damocles” 


that may plague you. Write today for air, gas or liquid—bland or corrosive. 
' First, the metal is selected for fabrication to specifications of any 
K Ser eomptote seam Safety ae given lot of discs. Then discs are selected at random and tested to 
Catalog and details. There is no destruction after lot is completed. If each one tested does not break 
charge or obligation for a com- within 5% of the rated pressure the entire lot is discarded. Rupture 


‘ discs are available within range of 5 lbs. to 40,000 Ibs. 
plete analysis of your pressure 


: BS&B Safety Heads can be used for either primary or secondary 
safety requirements. relief. 


ACK, IVALLS & RYSON, ING. 


Safety Head Division Dept. 2-92 
7500 East 12th Street Kansas City 26, Missouri Means 
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ow Much 
Would Cost You... 


If This Happened 


Your TURBINE 


@ Replacement of turbines is costly . . . even in the case of minor repairs, 
labor, parts and downtime costs soon mount up. To go under the assumption 
that the installation of superheaters in a boiler eliminates the need for 
urifier protection is dangerous. Particularly during startup and periods 
of faulty boiler operation such as occurred above, all turbines should 
have Hi-eF Purifier protection. These high efficiency units assure you of 


the delivery of cleaner, drier steam of better than 99.95 % quality. 


_ Write, wire or phone today for information on protecting your steam- | 
using equipment and boilers with Hi-eF Purifier. 


| 


WATCHDOGS OF STEAM * AIR ® GAS © VAPOR 
Pipelines and Equipment 


THE V. D. ANDERSON company 


1934 W. 96th Street ~ Cleveland 2, Ohio 
Please send information on the following types of purifiers: 


BY THE MAKERS OF SUPER-SILVERTOP STEAM TRAPS 


240 


More FREE BULLETINS 


Begins on page 167 


47 FLOW INDICATORS—Flapper type, 
sight glass, rotary and ball flow 
indicators. 12 pages, illust. Bulletin 
18W. Schutte & Koerting Co, Cornwall 
Heights, Bucks County, Pa. 


FLOW METERS—Evenly graduat- 

ed flow meters with electronic inte- 
gration. 24 pages. Catalog 2300. Minne- 
apolis-Honeywell Regulator Co, Brown 
Instrmts Div, Sta 213, Wayne & Wind- 
rim Aves, Philadelphia 44, Pa. 


4 RECORDERS, INDICATORS—In- 

formation on electronic non-con- 
trol precision instruments. 44 pages, 
illust. Catalog 1520. Minneapolis-Honey- 
well Regulator Co, Brown Instrmts Div, 
Sta 64, Wayne & Windrim Aves, Phila- 
delphia 44, Pa. 


PIPING, VALVES, FITTINGS AND 
SPECIALTIES 


50 SAFETY, RELIEF VALVES—For 
boilers, air receivers, hydraulic 
systems, general pressure, etc. Descrip- 
tions, specs. 85 pages. Bulletin 800-V. 
J E Lonergan Co, 2nd & Race Sts, Phil- 
adelphia 6, Pa. 


51 STEAM TRAPS—Construction de- 
tails, working position drawings, 
specs for heavy condenstate straps. 4 
pages. Bulletin T-1745. Yarnall-Waring 
Co, Chestnut Hill, Philadelphia 18, Pa. 


52 PIPE THREAD MANUAL—For pipe 
threads, pipe _ taps, ipe thread 
gauges. 24 pages. Manual C-52. Detroit 
Tap & Tool Co, Detroit, Mich. 


5 STEEL TUBES—Seamless and me- 
chanical steel tubes, seamless and 
welded stainless steel tubes, welding 
fittings. 12 pages. Bulletin 103-Z. Globe 
Steel Tubes Co, Milwaukee 46, Wis. 


54 VALVES—Maintenance and testing 
of high pressure, high tempera- 
ture valves. 16 pages, illust. Vol. 11, No. 
39. Edwards Valves, Inc, Rockwell Mfg 
Co, East Chicago, Indiana. 


PRIME MOVERS AND ACCESSORIES 


ss RADIAL ENGINES—Design, oper- 
ation, application of two-cycle die- 
sel, spark-fired gas, dual-fuel engines. 
20 pages. Bulletin 200. Nordberg Mfg 
Co, Milwaukee 1, Wis. 


5 ELECTRIC PRE-HEATER — 750 
watt for engines to 300 cu in. dis- 
placement, 1000 watt to 600 cu in. dis- 
lacement, 2500 and 4000 watt. 8 pages, 
llust. Kim Hotstart Mfg. Co, West 917 
Broadway, Spokane 11, Wash. 


57 HEAVY-DUTY DIESELS — Small, 

light, 7x8% in., 900 to 1000 om. 
200 to 380 hp for continuous service. 
Specs, weight, performance curves. 12 
pages, illust. Form 10027. Ingersoll- 
a Co, 11 Broadway, New York 4, 


58 INDUSTRIAL PUMPS—96 pages 
illust information on line of - 
dustrial pumps. Catalog I-52. The Dem- 
ing Co, Salem, Ohio. 


59 CENTRIFUGAL PUMPS — Selec- 
tion guide in chart form, catalog 
of line, head-capacity table. Bulletin 
52C6059J, 12 pages, illustrated. Allis- 
Chalmers Mfg Co, 952 S 70th St, Mil- 
waukee, Wis. 


60 ROTARY PUMPS — Installation, 
operation, maintenance of rotary 
pumps covered in 12-page service man- 
ual. Bulletin 100-2. Warren Steam 
Pump Co, Inc, Warren, Mass. 


61 FRAME-TYPE PUMPS—Designed 
to handle most ordinary pumping 
jos, capacities to 500 gpm, heads to 
13. ft. Bulletin 52B6691A, 4 pages, 
drawings, performance curves. Allis- 
Chalmers Mfg Co, 952 S 70th St, Mil- 
waukee, Wis. 


To copies of these bulletins, use post cards 
p 18" Identify your request with item number. 
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TO SULPHITE BOILER TREATMENT 
IN A NEAT “PACKAGE” 


TO BOILER 


|-——*sHUT OFF VALVE HINGED COVER “WATER INLET VALVE 
"BLEED OFF VALVE FOR VENTING AIR 


WATER SUPPLY 
“PRESSURE GAUGE DESIRABLE s “CHECK VALVE 


DUST CAP 


RISER TO VENT AIR TRAPPED] | 
IN SUCTION LINE . SULPHITE SOLUTION TANKS 
AVAILABLE IN CAPACITIES OF 
25, 50, 75, 100, 150, 250 

4. GAUGE GLASS — GUIDE BAR || AND 500 GALLONS 


5. SHUT OFF VALVE 


7. LOW LEVEL ALARM 


1. HILLS-McCANNA “U" PUMP 
atl ALL PIPING AND ITEMS MARKED * ARE 
3. STRAINER TO BE SUPPLIED BY CUSTOMER 


TO SEWER 8. DRAIN VALVE 


To meet the power plant engineer's need for an en 
neered system for treating boiler feedwater, Hi 
McCanna now offers a complete “packaged” unit 
comprising a Hills-McCanna metering pump, solution 
tank and all auxiliary fittings other than those which 
are normally carried in stock or are readily available. 
The system illustrated is for sulphite treatment. Similar 
packaged units are also available for phosphate treat- 
ment. Both systems are available in a wide range of 
sizes to handle virtually any boiler capacity. Both systems 
feature tried and proven Hills-McCanna metering and 
proportioning pumps. 

Further information on either the sulphite or phosphate 
systems will be furnished on request. Literature describ- 
ing Hills-McCanna metering and proportioning pum 
can also be furnished. HILLS-McCANNA CO., 2369 
Nelson St., Chicago 18, Ill. 


and pumps 


ALSO MANUFACTURERS OF 


SAUNDERS TYPE DIAPHRAGM VALVES ¢ FORCE FEED LUBRICATORS © MAGNESIUM SAND ALLOY CASTINGS 
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service 
from 


Fig. 4001/6561. 


When you install an EVERLASTING 
Duplex Blow-Off Unit, you'll find that 
its many superiorities speak for them- 
selves. 

The sealing valve at the left is the 
EVERLASTING design that has been 
famous for more than 40 years . . . the 
valve with the drop-tight seal that 
actually improves with use because of 
its self-lapping action each time the 
valve is opened or closed . . . the valve 
that can’t stick or jam because of its 
non-wedge design . . . the valve that 
opens in less than a quarter turn to pro- 
vide unimpeded straight-through blow. 

The blowing valve at the right is the 
equally famous EVERLASTING Angle 
or “Y” Valve, specially designed and 
equipped to withstand repeated blow- 
off shocks, erosion and corrosion, and 
without pockets that might trap and 
hold solids. 

Each of these valves . . . and all the 
other EVERLASTING Boiler Blow- 
Off valve types, fully meet ASME code 
requirements . . . assurance that they 
are properly designed and amply strong 
for the service. 


Write for descriptive bulletin 


EVERLASTING VALVE CO. 
49 Fisk Street, Jersey City 5, N. J. 


Everlastin 


TRADE MARK “EVERLASTING” REG. U.S. PAT. OFF. 


Duplex unit consisting 
of Straightway Lever-operated Sealing Valve 
ond Angle Blowing Valve. 


BOILER BLOW-OFF VALVES 


Fig. 4001/6571. Duplex unit consisting of 
Straightway Lever-operated Sealing Valve 
and Y Blowing Valve. 


Fig. 6571/6561. Duplex unit consisting of ¥ 
Sealing Valve and Angle Blowing Valve. 


Fig. 6561/6571. Duplex unit consisting of 
Angle Sealing Valve and Y Blowing Valve. 


Valves 


APPOINTMENTS 


Corporation Executives 


Arthur H Kuljian 


Arthur H Kuljian, chief mechanical en- 
gineer for The Kuljian Corp, Engineers 
and Constructors, Philadelphia, has been 
elected vice-president in charge of en- 
gineering. Mr. Kuljian has had wide ex- 
perience in the design and engineering of 
steam electric power stations, industrial 
plants, boiler house extensions, and chem- 
ical plants, both in this country and 
abroad. 

American Locomotive Co elected Perry 
T Egbert president and William S Morris 
executive vice-president. Flexitallic Gasket 
Co, Camden, N. J., announces the appoint- 
ment of A T Erickson as executive vice- 
president. Guy J Coffey is elected presi- 
dent of Chicago Pneumatic Tool Co. 

Robert S Sweeney was named vice- 
president and general manager of The 
Watson-Siillman Co. The Griscom-Rus- 
sell Co, manufacturers of heat transfer 
apparatus, has elected Oscar W Heimberger 
and Robert M Wallace as vice-presidents. 

Walter Kidde Nuclear Laboratories, 
the first privately-financed research organi- 
zation devoted primarily to the develop- 
ment of nuclear power for commercial and 
industrial purposes, has established an 
advisory committee consisting of Dr J R 
Oppenheimer, wartime director of the Los 
Alamos, N. Mex., laboratory which de- 
veloped the atomic bomb; Alexander Sachs, 
consulting economist and a director of 
Lehman Brothers, investment bankers; and 
Dr Harold C Urey, winner of the Nobel 
Prize in Chemistry in 1934 for the discovery 
of deuterium (heavy water). 

Detroit Stoker Co, announces the ap- 
pointment of Maynard H Snodgrass as vice- 
president-sales. National Conveyors Co, 
Inc, appoints John D Romer as vice 
president in charge of engineering. 

William FE Buchanan, president and 
treasurer of the Appleton Wire Works, Inc, 
of Appleton, Wis., was elected to the board 
of directors of Allis-Chalmers Mfg Co. 
The appointment of Paul B Wishart to the 
newly created position of general manager 
of Minneapolis-Honeywell Regulator 
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BACKWASH CIRCUIT 


BACKWASH FLOW CIRCUIT IN WORTHINGTON HOT-PROCESS SYSTEM shows how independent built-in, 
annular wash-water compartment* provides clean, hot, chemically inert water for backwashing 
and reclaims it without affecting operating velocities in treating zone, or subjecting hot zeolite to 
temperature changes. Backwashing is accomplished by recirculation of the clarified wash water. 

* Reg. U.S. Pat. Off. 2,263,398 


You can’t wash clean with dirty water! 


How Worthington Hot-Process Water-treating systems backwash 
with CLEAN, hot, chemically inert water 


When you’re considering hot-process water-treat- 
ing systems with hot zeolite, filters, or both, don’t 
overlook backwashing facilities. 

They must be well designed, or the system cannot 
give smooth, efficient, trouble-free performance. Wor- 
thington engineers recognized this fact when they 
designed their first hot-process system. Today, every 
Worthington standard Hot-Z or conventional system 
provides exclusive independent facilities for backwash- 
ing zeolite or filters with clean, hot, chemically inert 
water without disturbing the normal flow through 
the reaction bank. 

Worthington water-treating specialists don’t believe 


ZEOLITE 


you can wash clean with dirty water. 

This unique backwashing provision is just one of 
many Worthington patented features, but it alone 
will more than justify your selection of a Worthington 
system for hot-processing boiler feedwater in your 
plant. 

If you have a problem, whether it involves filtra- 
tion, precipitation, or zeolite treatment, Worthington 
specialists will be happy to study your water-treating 
problem and recommend the proper system. Just 
write, stating service conditions in detail, to Wor- 
thington Corporation, Water Treating Division, 


Fe 


Worthington Makes More of the Equipment for ALL Types of Water Conditioning Systems 
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Miniature 
Venturi Tube 
Solves 
Unusual 
Problem 


An important chemical producer 
looked everywhere . . . couldn’t 
find a ready-made device to 
measure accurately a corrosive 
liquid’s low flow of 159 Ibs. per 
hour. So he asked the advice of 
Simplex. 

Simplex tailor-made a welded, 
corrosion-resisting stainless steel 
Venturi tube. This Venturi tube 


SIMPLE 


probably is the smallest in indus- 
trial process use. Main diameter 
is only 0.375”; throat diameter 
only .105”. Machining to .0005” 
provides specified accuracy. 
Consult Simplex on your spe- 
cial measuring problems, large or 
small. Write to Simplex Valve & 
Meter Company, Dept. 1, 6780 
Upland St., Philadelphia 42, Pa. 


® VALVE AND 
METER COMPANY 


Avoid 
Shutdowns! 
Cut your own 
gaskets when you 
need them... quickly, 
accurately 


TERS 


Be prepared for any emergency by having ALLPAX GASKET CUTTERS, on hand to cut any 


gasket you need 


when you need it. Make your plant practically proof against shutdowns from 


leaks by having these fast, convenient, accurate tools ready for instant use. 


You can cut your gaskets from any material up to 34” thick. There are two types and sizes 
to meet your needs: the Cutter illustrated cuts from %" to 48” diameter; a Junior size cuts 


from %" to 6” diameter. Send today for the ALLPAX Catalog. 


ALSO: Packings for all services; special packings to order; Valve Discs; 
Retainer Packings; Molded and Mandrel-Cut Packing Rings; Packing 


E ALLPAX COMPANY INC. 


Hooks. 


More APPOINTMENTS 


Begins on page 242 
Co, and his election to the board of di- 


rectors was announced recently. He con- 
tinues as vice president. 


Operations Executives 


Frederic H Holt has been named man- 
ager of marketing and James W Cooke, 
manager of engineering in the General 
Electric Co’s Control Dept at Schenectady, 
N. Y. Irving August, formerly superintend- 
ent of Worthington Corp’s Denver, Colo., 
plant has been appointed assistant to the 
works manager of that company’s Holyoke, 
Mass., plant. August has been succeeded 
by Merril Berman. 

Westinghouse Electric Corp announces 
that R H Proctor has been named manager 
of manufacturing and Scott Stevenson man- 
ager of industrial relations for the Manufac- 
turing and Repair Dept. J G Leach was 
named superintendent of methods and 
equipment for the same department. J R 
Weaver was made manager of manufactur- 
ing and engineering for the Springfield, 
Mass., plant of the Appliance Div. James 
M Wallace was named manager of the 
newly-formed Industrial Relations Dept of 
the Aviation Gas Turbine Division, South 
Philadelphia, Pa. And James E Woodall 
has been appointed staff aide to Ralph C 
Stuart, vice-president in charge of the 
Westinghouse Lamp Division. 

R L Lloyd has been appointed general 
manager of advertising and R A Wheeler 
assistant general manager of advertising of 
the International Nickel Co, Inc. Fred 
B Akerson has been named industrial man- 
ager of the Portland, Ore., regional office 
and Wilson R Coffman was made industrial 
manager of the Wichita branch office of 
Minneapolis-Honeywell Regulator Co. 

Robert Jack is named assistant manager 
of Iron Fireman’s growing Heating Con- 
trol Div in Portland, Ore., and will be 
replaced by Hugh Russell as divisional 
controller of the Portland plants. Paul R 
Rauch has been appointed assistant chief 
inspector for the Youngstown district of 
the Youngstown Sheet and Tube Co. 


Engineers 

C B Campbell has been appointed con- 
sulting engineer, and J R Carlson manager 
of engineering for the Steam Division of 
the Westinghouse Electric Corp. Mc- 
Andrew McCall has been named chief de- 
sign engineer, construction department, 
Machinery Division, Dravo Corp. The 
appointment of Eugene Schmidt as chief 
engineer of the Refinite Corp was re- 
cently announced. 

William T Stephens, formerly vice presi- 
dent and general manager of the Valve 
Service Company, Willoughby, Ohio, has 
joined the Parker Appliance Co as staff 
engineer in charge of the company’s de- 
velopment program of industrial hydraulic 
equipment. Frederick W Argue has been 
appointed assistant engineering manager 
of the Stone & Webster Engineering 
Corp. Jack E Reilly has joined the In- 
dustry Engineering Dept of Elliott Co. 


Sales Managers, Salesmen - 
Richard McGurk has been appointed 
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Unequaledil 
erties 
Installed n xpensive 


en 
pplications 


ERICO PRODUCTS, INC. 


2070 E. 6lst Place * Cleveland 3, Ohio 
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Badger Expansion Joints 


, Experience has proven that longer expansion joint life can 
only be safely assured by varying the depth of corrugation 
with relation to size and traverse per corrugation. In the 
regular practice of precision manufacture and engineering 
Badger Manufacturing Company has established standards 
for different diameters. Not just a shallow and a deep corru- 
gation, but precisely the accurate depth of corrugation 
needed. Just one of the many important characteristics and 
reasons you should specify Badger Expansion Joints. 


D-F S-E Directed-Flexing Self-Equalizing: an exclusive fea- 
ture of Badger Expansion Joints. The flexing of the corrugations 
is progressively directed over each segment of each of the 
all-curve corrugations by correspondingly shaped self-equal- 
izing rings. Localized stresses are eliminated insuring a more 
flexible longer lasting joint. 


Buy Badger Joints and you get flexibility. 
D-F S-E and these features: 


@ Packless .. . pressure-tight single-tube — 


@ Compact... approximately 
the size of flanged fitting 


requires no maintenance 


Special forming. . 
structure-weakening stresses 

®@ Controlled heat treating . . . 
assures long life 

@ Wide range of traverse — 
pressure — temperature 
Fabricated from deoxidizec’ 
copper, stainless steel 
and special alloys to meet various 
operating conditions. 


HEATED 


Originai ‘and Sole Manufacturer of Badger Expansion Joints 


BADGER MANUFACTURING COMPANY 


230 BENT STREET © CAMBRIDGE @ MASS. 
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APPOINTMENTS 


Begins on page 242 


sales representative for Power, McGraw- 
Hill publication, in the St. Louis territory. 

John K Dustman has been appointed 
manager of export sales in the New York 
office of the Youngstown Sheet and Tube 
Co. He succeeds Walter A Davis who died 
Oct 8. And George D Wick III, formerly 
in Youngstown district sales office now is 
representing the company at Charlotte, 
N. C. He succeeds Clarence D Holland, who, 
with his wife, was drowned while swimming 
at Savannah Beach, Ga. last June. 

The Fairfield Engineering Co has 
filled the newly created post of general 
sales manager with former Contract Divi- 
sion sales manager, Wayne H Kuhn. Taking 
over as Sales Manager of the Division is 
W R Reichenstein, former chief engineer. 
Bruno Rybicki assumes the duties of chief 
engineer. Ed Dewey is appointed super- 
visor of sales promotion for the Fluor 
Corp, Ltd. George Chipley now represents 
Conoflow Corp in the state of Wisconsin. 
Appointment of H M Kirkby as sales 
promotion manager of the Steam Generator 
Division of the Clayton Manufacturing 
Co is announced. 

James E Vanderveld has been appointed 
industrial sales manager of the Portland, 
Me., office of Minneapolis-Honeywell 
Regulator Co. Vincent Cioffi has recently 
been appointed sales manager of Beleo 
Industrial Equipment Div, Inc, and 
Hapgood Kipp was recently appointed dis- 
trict manager of Belco’s Philadelphia office. 

General Electric Co announces that 
James L Townsend has been named man- 
ager of advertising and sales promotion of 
the company’s Southeastern apparatus dis- 
trict; Steven C Van Voorhis is now man- 
ager of advertising and sales promotion for 
the company’s New York apparatus district ; 
Sidney C Coale is the new manager of ad- 
vertising and sales promotion for the com- 
pany’s Michigan apparatus district. The 
appointment of J A Stollman as district 
representative for General Electric’s con- 
struction materials Southeastern district 
has also been announced. 


New Sales Offices 


Announcement of the opening of a sales 
office in Buffalo, N. Y. has been made by 
Builders-Providence, Inc, and Omega 
Machine Co. The new office will be 
located at 3053 Main St, Buffalo 14, N. Y. 
Research Corp has announced the open- 
ing of a new divisional office in Pittsburgh, 
Pa., located in the Grant Building. 

A new Akron branch of the Cleveland 
district office of Allis-Chalmers general 
machinery division under Fred C Timber- 
man has been announced. The new office is 
located in the First National Tower in 
Akron. The Swartwout Co announces a 
district sales office to service Power Plant 
Equipment and Autronic Control Division 
accounts in the New England area. The 
office, which is located at 143 Broadway, 
Cambridge, Mass., will be under Robert 
E Alexander, district manager. 

Martin J Sherry has been named man- 
ager of Beleo’s new California offices 
located at 4418 Vineland Ave, North Holly- 
wood. And Joseph Stoy, project engineer 
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Taylor has 


Instruments for indicating, recording and 


q 6” Dial Indicator with all-new movement design gives 
greater accuracy, greater flexibility of adjustment and 
greater convenience, for temperature, pressure and 
load applications. For temperature, short range spans 
from minus 100° to +1200°F. For pressure from 12 
psi to 20,000 psi. New die-cast aluminum case can be 
face or flush mounted, is fume and moisture proof. 
Special pointer permits easy accurate zero settings. 
Write for Bulletin 98214. 


Taylor industrial Thermometer has ex- > 
clusive, 3-times-easier-to-read BINOC* 
tube. Fast, precise indications. Avail- 
able in wide variety of stem angles and 
connections, and in many standard 
ranges within minus 40° to +950°F 
or equivalent Centigrade. 

Write for Catalog E. 


Taylor Recording Thermometer gives ac- 
curate minute-by-minute chart record 
of temperature. Mercury, vapor, gas 
or organic liquid actuation. Temper- 
ature range minus 125° to +1200°F 
or equivalent Centigrade. Hundreds 
of charts with short or long ranges to 
choose from, and a wide variety of 
bulk forms and connecting tubing, 
both armored and unarmored. One, 
two or three pen models. 


Write for Catalog 76J. 


Taylor Instrument Companies 


controlling temperature, pressure, flow, liquid Rochester, N.Y., and Toronto, Canada 


level, speed, density, load and humidity. 


*Reg. U. S. Pat. Off. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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For Temperature Control 


$35 Nicholson Trap 
Replaces $200 Unit 


Again demonstrating their remark- 
able effectiveness as a low-cost 
temperature control, a large pro- 
cessor reports Nicholson expansion 
steam traps, at about $35 each, 
are being installed on outdoor 
tanks and stills in place of tem- 
perature con- 
trols. These 
were cost- 


The Nicholson traps are read- 
ily adjusted to pass conden- 


sate at any temperature below 
212°F. No air binding. Lengths, 
9” to 40”. Easily installed, usually 
without supports. Pressure, 0 to 
250 Ibs. 


ing $110.00 
to $200.00, 
with cost of 
trap added. For All Ecuipment Using Staem or Hot Water 
‘ 
Machi 
CATALOG Heat Exchangers Pipe Coils Steam Stills 
751 Heaters Radiators Storage Tanks 


125 Oregon St., Wilkes-Barre, Pa. 


NICHOLSON 


TRAPS - VALVES: FLOATS 


Willa GATES 
& GATE HOISTS! 


Fork River 
e Idaho 
MURRAY GATE HOISTS are designed and built in a 
wide range of capacities from less than one ton to 
over one hundred tons . . . from the smallest hand operated 
te the largest motor operated gate hoist. 

In over 50 years of designing and building gate hoists, 
we have developed designs for many gate hoist problems. 
We may have designs and patterns to fit your special re- 
quirements. In planning gates or gate hoists, we suggest 
you write us before your over-all. plans are complete .. . it 
may save time and money. We also build gate hoists to fit 
your plans and specifications. 

vestry Write for com information and E. 
> plete ingineering 


D. J. MURRAY MANUFACTURING CO. wos. 


More APPOINTMENTS 


Begins on page 242 


with Belco for the past three years, has 
been appointed branch manager of their 
new Texas offices, located at 2009 Fannin 
St, Houston. 


Distributors, Representatives 


Appointment of Huckabee, Inc, Sewick- 
ley, Penn., as marine and industrial dis- 
tributor for Nordberg Type 4FS Diesel 
engines in western Pennsylvania and north- 
ern West Virginia is annouced by Nord- 
berg Mfg Co. The Hesler Co, which has 
represented the Terry Steam Turbine Co 
in Kansas City, Mo., since 1946, has re- 
cently opened an office at 1110 Brentwood 
Blvd, St. Louis 17, Mo. 

Warren Steam Pump Co, Inc, an- 
nounces the appointment of J F Murray Co, 
100 East Pleasant St, Baltimore 2, Md, as 
their representatives on industrial sales for 
the Baltimore area. The General Electric 
Co’s Welding Department is now a national 
distributor of DryRod Electrode Ovens. 

Globe Steel Tubes Co appoints In- 
dustrial Equipment Co, 1791 Chicago St, 
Orlando, Fla, as a distributor for Globe 
seamless welding fittings and flanges. 
Nielsen Hydraulic Equipment, Inc, 298 
Lafayette Street, New York 12, N. Y. is 
now a distributor for industrial tube fit- 
tings and tube working tools manufactured 
by the Parker Appliance Co. 


New Names, Consolidations, etc. 

Riley Stoker Corp and John Brown & 
Co, Ltd, of Sheffield, England, announce 
an agreement whereby Riley Steam Gen- 
erating and Riley Fuel Burning Equipment 
will be manufactured by John Brown in 
Great Britain for use in various parts of 
the world. 

Aluminum Co of America announced 
its plans to build a new fabricating plant 
in the Lancaster, Pa. area for production 
of aluminum screw machine products, 
fasteners, rivets and nails. The Jet-Vac 
Corp has recently been organized in Boston 
as an affiliate of the Artisan Metal Products, 
Inc, to design and manufacture ejectors 
and allied equipment. 

Shareholders of National Fireproofing 
Corp voted to change the corporation’s 
name to Nateco Corp, because the old name 
is no longer descriptive of its business and 
because its trade mark “Natco” has been 
well identified with its product since 1910. 
Delta-Star Electric Co has been merged 
into the parent company, H K Porter Co, 
Ine, and will operate as Delta-Star Elec- 
tric Division. 

A new manufacturers’ representative or- 
ganization, Hudson-Rush Co, has been 
formed to handle heat transfer equipment, 
controls for process industries, and large 
engine auxiliaries. Principals represented 
and products to be offered are: Barco 
flexible and revolving joints, Brown Fin- 
tube sectional heat exchangers and ele- 
ments, Conoflow pneumatic operators and 
valves, Continental butterfly valves, Kristi 
Tennite II plastic tubing, Mercoid mercury 
switch equipped automatic controls, and 
Peco oil filters. Offices will be in Shreve- 
port, La. and Dallas, Tex. 

William G Christy, former Director of 
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For more complete infor- 
mation about economical 
feedwater treatment with 
AMBERLITE IR-120, write 
Dept. P-2. For bi-monthly 
reports on new developments 
in ion exchange, ask t 
receive AMBER-Hi-LITES. 
No obligation, 


HOT LIME—AMBERLITE IR-120... 


An Economical Method for Treating Boiler Feedwater 


The use of AMBERLITE IR-120 cation exchange resin following the 

hot lime process eliminates the need for soda ash and sharply 

reduces phosphate requirements in the treatment of boiler feed- 

water. Results: 

1. Lower operating costs—The cost of salt regenerant for AMBERLITE 
1R-120 is very much lower than the cost of soda ash and phosphate. 

2. High quality feedwater— High capacity AmBertite IR-120 yields 
water of virtually zero hardness regardless of fluctuations in 
influent water composition. The resin permits use of excess lime, 
which results in steam having lower carbon dioxide. 


3. Long trouble-free service—AMBERLITE IR-120 is stable toward heat, 
alkali, and acid. 


4. Simplification — Smaller space is required for AMBERLITE IR-120 
exchanger units than for second stage phosphate settling tanks. 
Only one chemical—lime—is used in the hot process. 


CHEMICALS FOR INDUSTRY 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS Division 
Washington Square, Philadelphia 5, Pa. 
Representatives in principal foreign countries 


AMBERLITE is a trademark, Reg. U.S. Pat. Off. and in principal foreign countries, 


direct-fired 
heaters for 
industry to help 


INCREASE 
EFFICIENCY 
H and PROFIT 


HEATERS SINCE 1918 


brings comfort to workers... 
reduces absenteeism 


Uneven temperatures cause discomfort, sickness, 
disgruntled workers, lower efficiency, reduced work 
output and especially absenteeism. 


i Winter and summer, you can depend on Lee com- 
i pletely engineered heaters to efficiently keep your 
i plant at even- temperatures with balanced air. 
§ Avoid drafty, turbulent air carrying-dirt and dust, 
i causing work spoilage, damaged products and the 
i high cost of lost man-hours. 4 


ple 
yall major branches of 
ELECTRICAL MECHANICAL POWER HOUSE 
* BOILER ROOM °* DESIGN | 
AND 


E LEE CORPORATION 


( HEATERS SINCE 1918) . 
“yon ‘TATNALL STREET, WILMINGTON, DELAWARE 
Baltimore Chicago, New York, N. Y Y. 
HEATERS SINCE 1918 fives in all principal cities ; 


More APPOINTMENTS 


Begins on page 242 


Houses and Buildings, Bureau of Smoke 
Control, New York City, has opened con- 
sulting engineering offices at 34 Park Row, 
New York 38, N. Y. He will specialize in 
air pollution control, combustion, and fuel 
and refuse burning plants. 


Societies, Schools, Foundations 

L F Hickernell, chief engineer, Anaconda 
Wire & Cable Co, Hastings-On-Hudson. 
N. Y. has been elected a member of the 
board of directors of the American In- 
stitute of Electrical Engineers. His term 
as director begins on January 1, 1953 and 
extends through July, 1954. Nelson S Hibsh- 
man, formerly dean of the School of Engi- 
neering, Pratt Institute, Brooklyn, has been 
appointed assistant secretary of the AIEE. 

The appointment of J H Frankfort as 
chief project engineer for Walter Kidde 
Nuclear Laboratories was announced. Dr 
F T Mavis, Head of the Civil Engineering 
Department of Carnegie Institute of Tech- 
nology, has been elected president of the 
Pittsburgh section of the American 
Society of Civil Engineers for 1953. 
Harry C Davis, general manager, Kanawha 
Mfg Co, has been elected president of the 
Conveyor Equipment Manufacturers 
Assoc. 

At the annual meeting of the Diesel 
Engine Manufacturers Assoc in New 
York the following officers were elected for 
1953: President, A W McKinney, executive 
vice president of The National Supply Co 
of Pittsburgh; vice-president, Walter A 
Rentschler, vice president of Baldwin-Lima- 
Hamilton Corp; vice-president, William 
E Butts, president of Enterprise Engine & 
Machinery Co of San Francisco; treasurer, 
Robert H Morse, Jr, president of Fairbanks, 
Morse & Co, and as secretary and executive 
director, Harvey T Hill of Chicago. 


A British firm has been awarded the 
contract to furnish two transformers for 
a City Light substation at Seattle. The 
English Electric Export & Trading Co, 
Ine, not only bid low at $691,620 but its 
bid was firm while four American firms 
specified escalation clauses of 20% to pro- 
tect themselves against increases in labor- 
and-material costs. Low American bidder 
was the Pennsylvania Transformer Co at 
$815,920. The English firm, a subsidiary 
of the English Electric Co of Stafford, Eng- 
land, will not be able to deliver the first 
transformer until April of 1955, approxi- 
mately six montas later than City Light 
had specified, but jhe later delivery was 
reported to be acceptable to the city. The 
transformers will step down voltage from 
City Light generating plants on the Skagit 
River. English Electric is low bidder on 
another Pacific Northwest power equipment 
contract calling for four generators for the 
Corps of Engineers’ Chief Joseph Dam on 
the Columbia River. Its figure is $4,406,- 
493 as compared to the $4,966,363 bid of 
the Westinghouse Electric Corp., currently 
engaged in building the first four genera- 
tors for the dam, second largest in the U. S. 
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AUTOMATIC 
PROPORTIONER BEG YOUR PARDON! 


Through an error the captions 
beneath the sodium and hydro- 
gen zeolite softeners were trans- 
posed when this advertisement 
appecred in January Power. They 
are corrected here. 


= 


SODIUM HYDROGEN POST 
ZEOLITE SOFTENER ZEOLITE SOFTENER DEGASITOR TREATMENT 


This Elgin “Split Stream DeAlkalizing” System 


Eliminates Boiler Scale, Corrosion, and Excess 
Alkalinity At Taylor Oil and Gas Company 


THIS CHART TELLS THE STORY 
Taylor Oil and Gas Company, Corpus Christi, Texas is one more watee A. 
in a long list of well known firms that have selected Elgin Water CONSTITUENTS Gr/Gal 
Conditioning for their exacting requirements. Carbonate 
With the system graphically illustrated above, blended effluents ‘Ateotieny) +8 
from sodium and hydrogen zeolite water softeners, followed by —_— = 
degasification, give zero soft water in which total solids and ae saa 
alkalinity is reduced and CO: is removed. Boiler water alkalinity a . 
is kept in proper proportion to total dissolved solids. The dissolved Sodium 366 
solids have been reduced 34.5%. (On waters of higher alkalinity, Toiel Ginolved Solids 
a greater reduction is obtained.) Blowdown is reduced approximately Reduction in Dis- 
35%. Think how much this alone saves. Costly destruction resulting solved Solids 
from return line corrosion is prevented. And as an extra dividend, Why Not Obtain Comparable 
post-treatment costs are cut to a minimum. Improvement in Your 


A Complete Line To Meet Your Specific Needs Boiler and Process Water? 


This is but one of our many water conditioning systems. We make all 
types, ranging from the outstanding “Doubie-Check” zeolite water soft- 
ener which gives up to 44% more soft water, to the Ultra-Delonizer 
which produces water of the highest known chemical purity. 


Write for details or let us put our nearest representative 
in touch with you. 


Representatives in Principal Cities 


ELGIN SOFTENER CORPORATION + 130 North Grove Avenue, Elgin, Illinois 


In Canada: G. F. Sterne & Sons, Ltd., Brantford, Ontario 
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Designed and 
Engineered by The 
Kuljian Corporation 


for 


DESIGNE® 


GENERAL ELECTRIC 
SERVICE SHOP 
AND WAREHOUSE 


he new General Electric Service Shop 
and Warehouse in Philadelphia is a striking 
example of a building properly designed 


and future growth. 


@ One-floor design featuring a high, central bay to 
which the various departments have direct access, 
plus large and small overhead cranes with transfer 
tracks that expedite easy ctoss-shop movement of 
heavy apparatus—all this and more adds up to 
three flexible acres under a single roof. 


@ The Kuljian Corporation offers technical knowledge 
and experience—whether your problem deals 

with general industrial design, power generation, 
utilization of construction. 


@ A phone call or letter will bring a Kuljian engineer 
to your desk promptly for preliminary 
consultation without obligation. 


ENGINEERS ec CONSTRUCTORS 
1200 North Broad Street, Philadelphia 21, Pa. 
MEXICO CITY © CARACAS MADRID ROME ATHENS TOKYO ¢ CALCUTTA 
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More POWER NEWS 


Begins on page 152 


Philadelphia Electric Co will spend 
$3,900,000 to expand and accelerate its long- 
range smoke abatement program in the 
next five years. This will swell the com- 
pany’s expenditures for air pollution con- 
trol to a total of $7,400,000 since it was 
started nearly twenty years ago. 


\ big new hydroelectric development to 
be built by Quebee Hydro-Electric Com- 
mission on the Bersimis River that will 
have an initial capacity of 500,000 hp and 
cost $100,000,000 is scheduled for 1956 
operation. The concrete dam 200 ft high 


_ will form a reservoir of 9,000,000 acre-ft 
| capacity. 


A 7.5-mile tunnel will lead the 
water to the power house, where the tur- 
bines will operate under an 870-ft head. 


| This plant is being designed for an ulti- 


mate capacity of 1,000,000 hp. 

Part of the power will serve the Gaspe 
Peninsula where Noranda Mines plans to 
develop huge copper deposits. Four sub- 
marine cables will be laid under the St. 
Lawrence River from west of Baie Comeau 
on the north shore to Les Boules on the 
south shore. The cables will be 3.5 miles 
long and at the deepest point will be 1200 
ft below the river’s surface. 


A submarine cable linking the United 
Kingdom and France is now under dis- 
cussion to let the hydro power sources of 
the Alps feed England in the winter and 
save valuable British coal and in the sum- 
mer permit England to feed France during 
drought periods. 


Philadelphia Electric Co has found the 
answer to a problem which has plagued 
many utilities in recent years. That prob- 
lem is the acquisition and maintenance of 
complete up-to-date maps to use in com- 
pany planning and construction projects. 
To meet this need, Philadelphia Electric is 
having the entire four-county Philadelphia 
suburban area it serves remapped to its 
own specifications, which were carefully 
drawn by its engineers, in consultation with 
specialists in the utility mapping field. 

The project was done in two stages. First, 
an aerial survey was made. Then base draw- 
ings were made from the photo-maps and 
reproduced on plastic sheets. From these 
plastic drawings, reproductions can be 
made photo-graphically at scales varying 
from 100 feet to an inch, to 3,000 feet to 
an inch. The aerial survey and photo-map 
was made by Aero Service Corporation of 
Philadelphia. 


In the heart of the natural gas area of 
Texas, the Aluminum Co of America 
is building a $100 million plant to produce 
aluminum with power generated by lig- 
nite coal. Texas Power and Light Co will 
furnish the power, processing about 7000 
tons of lignite a day. It will produce 3200 
tons of char and 2300 barrels of coal tar. 
The char will be pulverized and blown 
under the boilers, burning like gas. 
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WORTHINGTON YC-2 COMPRESSOR installed for plant air at the Detroit Edison Company Conners Creek Station. 


Why Worthington customers are repeat customers 


At Worthington we naturally welcome “repeat” 
customers. 


We do our best to cultivate them by building the 
most efficient compressors we can. This is particularly 
true of the YC-2 compressor. No other air compres- 
sor offers greater operating savings. 


You save installation costs. YC-2 comes completely 
assembled—no alignment problems, no erecting en- 
gineer needed. 


You save power. Worthington Feather® Valve is sim- 
plest, lightest, tightest. Maximum number of valves 


No Other Compressor Will Outperform a Worthington 
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means lower velocities, less friction, and Jess power. 
3- or 5-step instantly responsive control matches 
capacity to the varying amounts of air your shop needs, 
with lower power consumption at partial load. 


You save space. YC-2 requires one-half the space, 
one-fourth the foundation of horizontal compressors 
of the same capacity. 


You save maintenance: Entire running gear is pres- 
sure-lubricated, features anti-friction main bearings. 


Write for Bulletin L-667B1B. Worthington Corpora- 
tion, Compressor Division, Buffalo 5, New York. 


ORTHINGTON 


Compressors = 
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the help of 
K&M 


insulations 


with 


Due of the East’s large cement companies gets 
all the electric power it needs for plant operation 
by utilizing the waste heat from its cement kilns. 
This heat is first directed to a boiler which pro- 
duces a continuous supply of 700°F. steam. 
This, in turn, is piped to a power-generating 
turbine—and that’s where K&M_ insulations 
come in! 


So that heat loss is held to a minimum, two 
effective K&M insulations have been used in 
combination on the main steam header: a 1/4”’ 
layer of ‘‘Featherweight’’ 85% Magnesia ovet a 
1%"" layer of Hy-Temp insulation. For two 
smaller boiler-feed water lines, a 1%’ layer 


“KM. 


tin asbe’y 


ln Canada: Atlas Asbestos Co., Lid., Montreal, Toronto, Winnipeg, and Vancouver 


of ‘Featherweight’’ 85% Magnesia is sufficient. 
All pipes have been finished with a canvas 
jacket and painted. 


K&M “‘Featherweight’’ 85% Magnesia is a 
versatile, dependable, economical insulation 
for applications up to 600°F. Combined with 
Hy-Temp, it is efficient on installations having 
temperatures up to 1900°F. Both materials are 
supplied in a wide variety of forms and thick- 
nesses. 


Your K&M distributor, an experienced appli- 
cator, will gladly answer your questions about 
these products and their uses. Call on him soon, 
of write to us for complete information. 


Nature made Asbestos... Keasbey & Mattison 
has made it serve mankind since 1873 


KEASBEY & MATTISON 


® COMPANY « AMBLER © PENNSYLVANIA 
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DOORS 


WITH ASSURANCE OF 


Boiler Ce apacity 
Savings i in Maintenance 


FURNACE 
DRAFT 
CONTROLLER 


e CASH STANDARD instruments maintain the proper proportion = this CASH STANDARD Furnece Draft Con- 
of air supply continuously so that you get continuously ettective Gamer 
combustion . . . where such controlled combustion exists, there is ro the teller 
no under-firing to cut steam supply nor over-firing to waste fuel. ae tome chamber. —s 
Through the proper operation of the stack damper, heat is not 
absorbed by excessive air above the fire 
and thereby lost through the stack... : 
the heat goes direct to the boiler water to FUEL FEED 

ive you more steam. 
CASH STANDARD Units, available in a CONTROLLER 
number of variations, can be combined to 
make a most accurate and dependable Au- 
tomatic Combustion Control System to meet 
any condition and work on any boiler or 
stoker with any kind of fuel. 
Write today for Bulletin No. 300 


AIR FLOW CONTROLLER This CASH STANDARD Air Flow Controller meters the air 

needed for combustion. Install it neor its damper. It is 
This CASH STANDARD Master Controll t ticall not affected by chonges in fuel bed resistance or any 
lates fuel feed. Locate it conveniently. from boiler variables, because it meters air supply according 
pressure, it will adjust the rate of by Ih the gos passages of 
the rate at which fuel (any kind of fuel) is supplied to the the boiler, doing its port te insure perfect combustion. 
boiler furnace. And it will adjust the Air Flow Controller so 
the correct amount of air is supplied for proper combustion— 
hence, money saving. 


“DECATUR, ILLINOIS 
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P E N ER T HY 
“Floating Shank” 


PERMITS 
¥%" VARIATION IN 
CENTER-TO-CENTER 
OF 
VESSEL TAPPING 


PATENT APPLIED FOR of gage installation . eliminates: 
stresses often induced mounting. 


Another PENBERTHY First -Penberthy "foating shank” is available 


__ at slight additional cost. It will poy you 


OTHER 
PENBERTHY PRODUCTS 


PENBERTHY TRANSPARENT GAGE 


Used to observe color and density of liquids under high pres- 
sures and/or temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid block of metal. Ask 
for Catalog 35. 


PENBERTHY ow 
CYCLING JET == PENBERTHY 
PUMPS EJECTORS 


’ Automatically operated by { 7 A simple jet pump operated by air, water 
air, gas or steam pressure cr steam. Needs no lubrication . . . will 
. Will pump without ' o) not get out of order. Made in wide variety 
clogging any liquid that will } of materials and special units developed 
flow through pipes. Ask for mj jo to meet unusual conditions. Ask for 
Bulletin 5030, Bulletin 512. 
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- feature available 4 Penberthy t 
drop forged steel (and alloy) gage valves, 
ha the “floating shank” automatically 

8 _ the center-to-center distance of the vessel 
& 

| 
PENBERTHY INJECTOR COMPANY 
pivision oe THE BUFFALO-ECLIPSE CORPORATION = 


We can learn from bankrupt Micawber 


a Y advice, Copperfield, you know. Annual 

income twenty pounds, annual expendi- 
ture nineteen-nineteen-six, result happiness. An- 
nual income twenty pounds, annual expenditure 
twenty-ought-six, result misery. The blossom is 
blighted, the leaf is withered—in short you are 
forever floored. As I am!” 

This is probably the most famous financial 
counsel in all English literature, offered a hun- 
dred years ago by Charles Dickens’ character the 
bankrupt Micawber to the hero David Copper- 
field. As advice it is just as good in 1953 as it was 
in 1849, and just as sound for a nation as for ai: 
individual. 

In 17 of the last 20 years, Uncle Sam has fol- 
lowed Micawber’s practice, not his advice. Our 


national balance sheet has been, figuratively, 
“annual income twenty pounds, annual expendi- 
ture twenty-ought-six”. Ahead of us as a nation, 
if we continue this irresponsible policy, is Micaw- 
ber’s dire predicament, “blossom blighted, leaf 
withered—forever floored”’. 

There is no sane reason why the world’s richest 
nation should continue to live the financial life 
of a profligate bankrupt. It is time now to set our 
house in order. The program called for is simple: 
(1) Eliminate waste and extravagance in govern- 
ment spending; (2) Balance the Federal budget; 
(3) Control the national debt and reduce taxes. 

By such positive action we can protect future 
happiness—and prevent misery—for ourselves, 
our children and our children’s children. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 


Export Offic 


--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


RAILROAD TRACK SPIKES - CONDUIT - HOT AND COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 


TUBULAR PRODUCTS - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS - SHEETS - PLATES, 
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AN EXTRA SERVICE FOR THE 


What change will take place in capital invest- 
> ment in 1953? 


— carefully planned and dramatically It is the shift in emphasis, among most in- ‘ 
dustries in 1953, from expansion to moderni- 
zation. 
timed to give you the most useful facts 


The U. S. industrial machine has built 


: 9,100 more major manufacturing plants than 

and measurements of anewtrend had in 1939. In the last two years our 
; capacity to produce has increased 16 percent. 


Plant expansion has been rolling at a gargan- 
tuan 23’ billion dollars a year. 

By mid-year of 1953, the U. S. industrial 
—a trend holding vital significance plant will have nearly enough capacity to pro- 

_ duce the things we use in civilian life, plus the 

| arsenal requirements of national defense. As 
a consequence, the new major objective of 
' most industry investment will be to modernize, 
a rather than to build new plants.*, 


in U.S. industry : 


for everyone close to the power field. : 


Wate, fer 
A 


THE MODERN PLANT 


to be published 


IT WILL BE DISTRIBUTED TO ALL REGULAR 
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READERS OF Pewer 


And the most eligible area in most plants 
or modernization — providing maximum effi- 
clency and high economy—is the power system. 

Timed to coincide with this shift in capital 
investment, Power's MopDERN PLanT Hanp- 
BOOK will combine a comprehensive editorial 
report on plant modernization with a full di- 
rectory of power-field manufactured products. 
We believe you'll find it a highly useful refer- 
ence work, providing valuable information 
throughout the year. 


*Except for utilities. The U. S. demand for 
more power still requires expansion of gen- 
erating capacity . . . and utilities will build 
over 9 million kw of new capacity in’ 1953. 
But, as most power engineers know, one sure 


way to increase utility output has always been 
modernization. 


September 15, 1953 


Power SUBSCRIBERS. 
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HOW WILL THIS HANDBOOK ISSUE 
WORK FOR YOU? 


MODERN PLANT SURVEY 


Twenty-four pages with tabulated techni- 
cal details on five hundred new steam and 
hydro plants. Capacity, design trends, major 
equipment. Includes data on plants newly 
completed, in construction, and planned. 


THE RENOVATION ROUND TABLE 


A forum of top opinion compiling careful 
reports by leading consultants and industry- 
engineers, on power system modernization. 
What’s doing now, and what’s ahead. 


DIRECTORY OF POWER-FIELD 
MANUFACTURERS 


The only directory of power-field equip- 
ment and who makes it. Over six hundred 
product listings with names and addresses 
of more than one thousand manufacturers. 


CROSS FILE OF OBSOLESCENCE 

Names of former manufacturers of power- 
field equipment, matched with name of suc- 
cessor company. Especially useful in any 
general campaign of modernization where 


obsolete equipment is being replaced or 
renewed. 


THE SHOW CASE 


Devoted to many of the new products 
which will be needed to modernize power- 
systems. Name of manufacturer in every 
case. A double order card in the issue will 
make it easy for readers to get additional 
information. 
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Whether you require a siuple pipe bend or a complicated pre 
fabricated assembly Navco can help you. As skown above, 
Navco Shops are equipped to handle Chrome Moly, Stainless, 
Carbon Steel and Copper, in addition to any of the many other 
Ferrous and Non-Ferrous materials. 
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NATIONAL VALVE. TURING PITTSBURGH, PA: 
| NATIONAL VALVE & MANUFACTURING COMPANY PITTSBURGH, PA: 


See for yourself how, in a few seconds, 
PEROLIN FUEL OIL TREATMENT can 
convert useless sludge into useful fuel. 


erolin 


SINCE 1904 


The PEROLIN COMPANY, Sne. 
Manufacturing Chemists since 1904 


10 E. 40th St. 1112 W. 37th St. 
NEW YORK 16 CHICAGO 9 


22 WAREHOUSES IN THE U.S. AND CANADA 


HAVEL F- € UR Y 
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Almost six thousand engineers on 
land and sea have chosen PEROLIN— 
the Complete Fuel Oil Treatment. 
You, too, can now see at your own 
desk how PEROLIN breaks up sludge 
and converts it into usable, high- 
BTU fuel. It also emulsifies water, 
and helps to increase greatly the effi- 


ciency of your burners. 


We invite you to see this revealing 
demonstration by a PEROLIN Service 
Engineer and then to try PEROLIN 
FUEL O1L TREATMENT in your own 
plant. Compare it with any fuel oil ad- 
ditive, sludge solvent or catalyst on 
the market. Judge by actual results 
and you, too, will become a regular 
PEROLIN user. 


Ask for this demonstration or free technical literature. 
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Recommended setup 


FOR SHOP AIR AT LOWEST COST! 


HE above illustration shows a modern air Whatever your requirements for air, Cooper- 

compressor installation completely equipped Bessemer engineers will be glad to work with 
with controls capable of functioning efficiently you and help you come up with more air... in 
under all plant air requirements. less space... at lowest cost. 


This opposed-action unit is one of the latest 
Cooper-Bessemer motor-driven compressor de- 
signs.and is rated 1,000 hp, delivering 5,000 CFM 
at 100 Ibs. operating pressure. The Cooper- 
Bessemer opposed-action design contributes to 
space-saving compactness, vibration-free opera- 
tion and long life. Note also that in this setup 
pulsation dampers are located on all suction and 
discharge lines, and that all controls are local- 
ized ona single panel for maximum compactness 
and convenience, Finally, space requirements, New York © Chicage * Washington * San Francisco * Los Angeles © 
piping and line losses are minimized with a single 


Seattle * Tulsa © St. Louis * Gloucester * New Orleans * Shreveport? 
overhead intercooler. Cooper-Bessemer of Canada, Ltd., Halifax, N. S. 


MOUNT VERNON, OHIO GROVE CITY, PA, 


DIESELS + @AS ENGINES + GAS-DIESELS * ENGINE-DBIVEN AND MOTOR-DRIVEN COMPRESSORS * HIGH PRESSURE LIQUID PUMPS 
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CONTROL PIPELINE MOTION 
this dependable, maintenance-free 
ey 


6” 1.D. Flexon dual controlled 
flexing expansion joints on 
300 psi steam lines and 3” 
dual Flexoniflex units on con- 
densate return line. 


F L E XO ® ; Eliminate the dangers of pipeline motion easily and 


permanently by installing Flexon Expansion Joints. 
: ce These units are compact and easily installed. They can 
EXPAN s ION a not leak and require no packing or maintenance of any 
>. . kind. Just install them and forget them. 
Flexon Expansion Joints are offered in three types— 
Free Flexing in copper or stainless steel for pressures 
to 30 psi—Controlled Flexing in copper or stainless 
steel for pressures to 300 psi—High Pressure Flexoni- 
flex units in stainless steel for pressures to 5500 psi. 
Complete specifications All stainless steel pressure carriers withstand tempera- 
pi apcnenig: ii tures to 800° F. (1600° F. with special alloys). Copper 
given in the new Flexon models pressure and temperature rated according to 
code. All models are suitable for handling radial, axial 
day or see Flexonics Ex- and/or lateral pipeline motion. 
oie dese Write for the name of your nearest Flexon represent- 


gineering Catalog and ative. 
The Refinery Catalog. 


EXPANSION JOINT DIVISION 
1301 $. THIRD AVENUE - MAYWOOD, ILLINOIS 


“peewee. CHICAGO METAL HOSE CORPORATION 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
Flexon identifies Flexible metal hose end Expansion joints . Metallic bellows 
CMH products that \ > 
have served industry ) 
for over SO years. \\ Aircraft components 


POWER * FEBRUARY 1953 


| 


‘ 
9 
SHA: 
: 
4 
263 


..6 Color-coded 
Temperature Records 
5 on one ROUND Chart 


THE MULTI-RECORD DYNALOG* j | 


What convenience! What economy! 
You can record up to 6 related temper- 
atures on a single circular chart with 
this Foxboro Multi-Record Dynalog. 
Not only saves panel space, but sim- 
plifies comparison of records. There’s 
only one pen arm—yet all 6 records 
appear in different, distinctive colors. 
Bulletin 427-1 tells the complete story. 
Write for your copy. The Foxboro 
Company, 682 Neponset Ave., Foxboro, 


Mass., U.S.A. 
*Reg. U.S. Pat. Of 


Check these outstanding features 


FACTORIES IN 
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@ High speed recording — only 6 seconds 
between prints for quick detection of 
process variations. 


@ Uses convenient, low cost circular charts. 


@ Each record line has its own distinctive, 
non-smudging color. 


REG. VU. S. PAT. OFF. 


THE 


UNITED STATES, 


@ No battery, no standardizing, no galva- 
nometer, no slide wire. 


@ Unmatched accuracy, lowest mainte- 
nance, greatest convenience. 


@ Available with alarms or on-off control. 
@ Thermocouple or resistance-bulb types. 


CANADA, 


AND ENGLAND 
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BUILT TO WITHSTAND 


HANCOCK 


WELDVALVES 


CONTINUOUS BLOWDOWN can wreck a conventional valve seat in a few 
days or weeks, regardless of pressure or temperature. Avoid the high 
cost of such quick destruction — specify Hancock Hi-Pressure Drop 
Weldvalves. They combine orifice, shut-off and index in a single unit. 


The inlet of these blowdown valves is above the seat. The diverging 
delivery tube provides a rim for the flashing steam and compels the 
high-velocity stream of water to dissipate its force upon itself, in- 
stead of destroying the valve. This ingenious design assures long, 
economical life in continuous blowdown service. Because they are of 
the orifice type, you can use a smaller size valve with a large capacity. 
Intermediate capacities obtainable by adjusting the valve opening. 


Ask for complete data on Hancock Hi-Pressure Drop Weldvalves for 
continuous blowdown systems. Also learn how these rugged valves 
are used on feed water pump bypass relief, in turbine washing 
processes, and in other services where corrosion is severe and 
conventional valves wear rapidly. Write or phone today. 


HANCOCK HI-PRESSURE DROP WELDVALVES 
NO BONNET JOINT DESIGN 
Sizes: 1", 1%”. Seats: 500 Brinell Stainless 
Orifice Sizes: Minimum Y,” Steel or Solid Stellite. 
Maximum 1” Venturi throat silver 
. ‘ brazed to the body. 
pai, Steam-Disc: Integral needle 
point—500 Brinell Stain- 
Connections: Screwed or socket less Steel or tipped with 
weld ends. Stellite. 


When Hancocks go in, valve costs go down. 


MAXWELL A product of MANNING MAXWELL & MOORE, INC. watertown 72, MASSACHUSETTS 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF ‘’‘SHAW-BOX” CRANES, ‘BUDGIT’ 
AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


MANNING 
Dwi 
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DODGE-TIMKEN 


PILLOW BLOCKS 


i 


A JOINT ENGINEERING 
DEVELOPMENT BY DODGE AND 
THE TIMKEN ROLLER BEARING COMPANY 


® All-Steel construction 
® A new Timken bearing design 

® High radial and thrust capacities 

© Compact— minimum dimensions 

® Minimum weight with maximum strength 

® Fully self-aligning with spherical outer race 
® Both expansion and non-expansion types 

® Adapter mounting, proven through the years 
® Double piston ring seals 

® Sealed both on and off the shaft 


® Fully assembled, permanently adjusted, lubricated 
and sealed at the factory 


of Mishawaka, Ind. 


HEAVY DUTY 
CAPACITY! 


LESS SPACE! 
LESS WEIGHT! 


Here are the bearings for industry's toughest 
jobs. High radial and thrust capacities. 
Stamina to take heavy shock loads. And all- 
steel construction packs this load-carrying 
capacity into less weight and less space. 
Engineers are already specifying ‘“‘Dodge- 
Timken All-Steel’’ for some of America’s 
largest projects. Write for details and de- 
livery dates, or call your Dodge Distributor. 
DODGE MANUFACTURING CORPORATION 

3200 Union Street, Mishaweke, Indiana 


CALL THE TRANSMISSIONEER, 
your local Dodge Distributor. Factory trained 
by Dodges, he can give you valuable assist- Ne 


ance on sew cost-saving me’hods. Look for 4 
his name under “Power Transmission J Q 
Equipment” in your classified phone book. 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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Above all other things, you must have 
CONFIDENCE in it. 


Confidence can't be purchased—it is 
acquired only through complete belief in 
the pipe fabricator’s skill, facilities, techni- 
cal knowledge ... and experience. 

P. P. & E. has been fabricating all types 
of high-pressure, high-temperature piping 
for central stations, paper mills, process 
and industrial plants for almost half a 
century. The importance of this experience, 
to you, is its great value in avoiding errors 
of omission and commission which can 
result in inefficiency, damage to expensive 


OFFICES IN OTHER CITIES: 


Whitehead Building 
10 High Street 


Houston. . Heights Stote Bank Bldg 
New Orleans...... P.O. Box 74 


ooo IN POWER PIPING? 


equipment, and dangerous operating con- 
ditions. 

When P. P. & E. does the job, utmost care 
is taken to evaluate and interpret specifica- 
tions correctly, and to comply strictly with 
code and insurance company requirements. 
Highly specialized shop facilities for bend- 
ing, welding, Van Stoning, machining, heat- 
treating, testing, and inspection have been 
developed, and are operated by skilled 
workmen under competent supervision, A 
trained field organization directs the instal- 
lation of complete systems, extensions, or 
alterations to existing layouts in any part 
of the country. 


Chicago... . Peoples Gos Building 
Cleveland. . Public Square Building 


New York... Woolworth Building 
Son Francisco. .785 Market Street 


AND EQUIPMENT COMPANY 
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Quality begins with 


The quality of any welding fitting cannot 
exceed the quality of the tube from which 
it is fabricated. 


Only Globe — among manufacturers of fit- 
tings — produces its own seamless tube. Spe- 
cialized processes at every stage of manufac- 
ture — from billet . .. to tube . . . to fitting — 
insure uniform high quality. Rigid inspection 
and continuous laboratory controls guarantee 
strict conformity to rigid specification. 


Moreover ... you can get these high-quality 
fittings now — when you need them. Just get 
in touch with your nearest Globe Sales office. 
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the billet... 


Here is one of the highly specialized manufacturing operations tiat 
insure Globe quality — piercing the billet to form a seamless tube. 


only GLOBE welding fittings receive continuous 


specialized process confrol from billet, to tube, to fitting 


For complete information on 
the finest welding fittings avail- 
able anywhere, send for the 


, Globe Welding Fittings Catalog. 


GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 
Chicago Cleveland © Detroit Houston New York Philadelphia 
St. Louis © Denver © San Francisco ® Glendale, Cal. 


Producers of Globe seamless stainless steel tubes — Gloweld welded stainless steel 
tubes — alloy — carbon — seamless steel tubes — Globeiron (high-purity ingot 
iron) seamless tubes — Globe Welding Fittings. 
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FROM SOURCE 
... TO USE! 


High thermal efficiency! That’s one of the features of 
Unibestos Pipe Insulation. It’s an outstanding b.t.u. 
barrier. 


Yes, and it’s easy to fit—cuts quickly, cleanly. And 
Unibestos lasts and lasts because it’s highly resistant 
to moisture, fumes, vibration, and impact. 

That’s why you’re finding more Unibestos in more 
plants every day. It’s made in cylinders and half- 
rounds in two types: No. 750 for temperatures up to 


U ye ip & S t @ S 750°F.; No. 1200 for up to 1200°F. And it’s also avail- 


able in block-form for up to 1200°F. uses. 
PIPE INSULATION Phone your nearby Unarco Distributor for recom- 


for Temperatures up to 1200°F mendations and prompt service on Unibestos, Amocel, 
and other dependable Unarco insulations. For new 
installations or replacements, there’s nothing better. 
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You're looking down 


the smooth, jointless Refractory Concrete 
lining that protects a power stack at the 
new Fairless Works. It’s the way U. S. 
Steel assures long, trouble-free stack life. 
Here’s why: 

Saves time. Fast, monolithic construc- 
tion is further speeded by the ability of 
Refractory Concrete made with Lumnite* 
Cement to reach service strength in 24 
hours or less! Helps draft. The one-piece 
lining prevents “‘breathing.”’ Gives long- 
lasting protection. Lumnite-made Refrac- 
tory Concrete resists attack of sulphurous 
gas and abrasive fly ash, takes heat to 
2600°F, has low volume change and with- 
stands thermal shock. 


Whether you’re lining or rebuilding a 
stack, it will pay you to look into the 
enviable record of Refractory Concrete 
made with Lumnite calcium-aluminate 
cement—in power, metals and refining 
industries . . . in fact, wherever heat, cor- 
rosion or abrasion are problems. 


FOR CONVENIENCE, you may prefer to 
make Refractory Concrete with prepared 
castables (Lumnite Cement plus aggre- 
gates selected for specific temperature 
and insulation service—add only water). 
They’re made by refractory manufactur- 
ers and sold through their dealers. For 
more information, write Universal Atlas 
Cement Company (United States Steel 
Corporation Subsidiary), 100 Park 
Avenue, New York 17, N.Y. 


j 


FAST WORK—Each 14’ 10” i.d. 
x 61’ 6” high stack got a 212” 
lining of Refractory Concrete in 
just 4 days after reinforcing 
wire mesh was attached. Con- 
crete made with Lumnite Cement 
and traprock was “shot” on by 
cement gun. 


**LUMNITE” is the registered trade mark of tive calcium-aluminate cement manu; actured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


“THE THEATRE GUILD ON THE AIR”—Sponsored by U.S. Steel Subsidiaries —Sunday Evenings— NBC Network 
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When you need a 
tough, fatigue- and 
corrosion-resisting 
alloy 


_try“K’Monel 


This is the largest INCO Nickel Alloy pump shaft in the world. The shaft is 13 feet 
7% inches long, 9.005 inches at its widest diameter, and weighs 3,343 Ibs. It was 
forged by INCO’S Huntington Mill from “K” Monel for Consolidated Edison Co., 
after other materials repeatedly failed. Neither “K” Monel nor Monel have ever 
been known to fail from corrosion fatigue in salt water. 


Are there applications in your operation where 
metal is subject to fatigue, corrosion and erosion? 


Then chances are “K” Monel is the alloy you 
need. 


“K” Monel is a tough, corrosion-resisting wrought 
alloy of Nickel, copper and aluminum. It offers you 
the excellent corrosion resistance of regular 
Monel, together with the added advantages of 
greater stiffness and hardness through heat treating. 


As evidence of the value of “K” Monel’s added 
advantages, take a pump shaft operating in highly 
corrosive and polluted salt water. 


New York City’s Consolidated Edison Company 
has two big 80,000-gallon-per-minute condenser 
circulating water pumps. For years engineers kept 
replacing the shafts with materials of increasing 
strength but failures would continue to occur in 
the same spot because of corrosion fatigue. 


Finally, they decided to try “K” Monel. 


A 1%%-ton heat-treated “K” Monel shaft with 
a tensile strength of 140,000 pounds per square 
inch was installed in September of 1949 and has 
been, functioning perfectly ever since. In fact, the 
pump casing has not even been opened for inspec- 
tion since installation. 


Let’s take a quick look at a few of the principal 
characteristics of “K” Monel: 


Age-hardenable, or capable of having its hard- 
ness and mechanical properties increased simul- 
taneously as the result of thermal treatment, “K” 
Monel is equal in strength and toughness to many 
heat-treated alloy steels. It shows improved 
strength and hardness at sub-zero temperatures 
with no loss of toughness. And it provides moder- 
ate strength at temperatures up to 900° F. 


“K” Monel is non-magnetic under ordinary con- 
ditions, and remains so down to —150°F. 


The working characteristics of “K” Monel are 
excellent, too. It is readily machined in an annealed 
condition, but in other conditions may be con- 
sidered commercially machinable at practical (al- 
though generally somewhat slower) rates. It can 
be joined by the usual welding, brazing and solder- 
ing processes. 


You'll find all essential engineering data on “K” 
Monel and its more machinable companion alloy, 
“KR” Monel, in the 24-page reference manual, 
“Engineering Properties of ‘K’ Monel and ‘KR’ 
Monel.” Write for your copy. — 


One last—and important—point. “K” Monel, like 
other INCO Nickel Alloys, is now on extended de- . 
livery because of defense needs. So it is important 
to include NFA rating and complete end-use in- 
formation with all orders. 


The International Nickel Company, Inc. 


67 Wall Street, New York 5, N. Y. 


MONEL® "R*® MONEL* "K"® MONEL 
"KR"® MONEL "S"® MONEL + NICKEL LOW 
Nickel rue Alloys CARBON NICKEL * DURANICKEL® + INCONEL® 
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Horizontal Multipass Condensers 
(Closed Type) 

Water circulated in tubes traverses 

the length of the unit a number of 


times as determined by baffles in 
the heads. 


and 
REFRIGERATION COST 


Vogt Condensers, because of their correct design, 
STEP UP the rate of heat transfer and STEP DOWN 
head pressures. With the liquid delivered at a lower 
temperature, smaller compressor capacity is needed, 
saving in original as well as operating costs. 


One of the two basic types illustrated will fit 
your operations exactly. Install Horizontal 
Multipass (closed type) for use with clean 
waters. Where the water is hard, forms scale, 
contains mud or promotes fungus growth, 
Vertical Single Pass (film type) which can 

be cleaned in operation, are recommended. 


Vertical Single Pass 
Condensers 
am equal distribution of water 
to and over the surfaces of 

; ma all tubes in a unit. 


HORIZONTAL and 
VERTICAL TYPES 
SHELL and TUBE 
CONDENSERS 
For Every Service 


Write For Bulletin RC-1 


Battery of eight 42"x 16'-0" 
Vertical, Single Pass, Con- 
densers at Armour and 
Company, National Stock- 
Illinois. 


HENRY voer MACHINE COMPANY 
NCORPORATEL 
1000 W. ORMSBY ST. LOUISVILLE 16, KY., U.S.A. 
Branch Mtfices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, 
PHILADELPHIA, ST. LOUIS, CHARLESTON, W. VA. 
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on BOILER FEED 
and CONDENSATE 
RETURN SYSTEMS | 


Information That is Often 
Hard to Find When You 
Need it . . . Get it Now 
and Keep it Handy 


This information belongs in your files 
It will be of inestimable help to you 
when planning or specifying sys- 
tems or components to do specific 
jobs most efficiently. Included are 

complete engineering data and 

specifications on: 


ENGINEERING BULLETINS 


“A Discussion of Deaerator Design 

Principles,” covering design intent, basic 
requirements, and other considerations. 
Engineering Bulletin 570. 

Engineering Notes for Storage Hot Water 
Heaters. How to determine the proper 
heater for specific applications. 
Engineering Bulletin No. 911. 


FRED H. SCHAUB ENGINEERING 
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ENGINEERED CONDENSATION 
DRAINAGE AND AUTOMATIC 
BOILER FEED SYSTEMS: 

Standard boiler return systems— 
Pree-Heet Systems—Heat reclaim sys- 
tems—Spray type deaerating systems— 
Zero oxygen deaerating systems. 
Catalog 55-A. 


QUIK-TEMP HEATING SYSTEMS: 
A method of continuous steam circulation 
and air removal that permits machines 
to heat almost instantly and keeps them 
hot with minimum effect from load change. 
Increases production potential 10% 
or more. Bulletin 548-B 


“x] MAGNETROL BOILER WATER 
LEVEL CONTROLS: 
Transmits changes in water ievel to the 


switching mechanism by magnetic action. 
Simple, fool-proof, positive. May be used for 
fuel cut-off and alarm, cut-off only or 
alarm only. Models for all steam pressures 
up to 600 pounds. Catalog Section 111. 


CONDENSATE RETURN SYSTEMS: 


Low-cost prefabricated type and heavy duty 
knockdown type. Featuring Master-Bilt 
maintenance-free pumps—Chromasoid receivers, 

warranted for 10 years against internal corrosion 
failure—Magnetrol controls. Bulletin 655. 


STORAGE HEATERS: 
Featuring Chromasoid lined tanks guaranteed 
against corrosion failure from any kind of 
water for 10 years. Bulletin 910. 


“DRAINTROL" FOR CONTROLLED 
CONDENSATION DRAINAGE: 
Replaces steam traps. Enables higher surface 
temperatures by continuous condensation drainage 
and air removal. Bulletin 642. 


FRED H. SCHAUB ENGINEERING CO. 
2105 S$. Marshall Blvd., Chicago 23, Ill. 


Please send me the bulletins checked belo: 

0 Catalog 55-A Bulletin 655 

Bulletin 548-8 (CO Bulletin 910 

0 Catalog Section 111 (C Bulletin 642 

Engineering Bulletin 570 Engineering Bulletin 911 
NAME 


COMPANY. 


ADDRESS 


CITY. 
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might 


here was no time to stop, see? 
ag She comes cunning out from 

behind this parked car right 
under my wheels. Her hair is in pig- 
tails, and with the sun shining on it, 
she might have been my kid. We got 
her to the hospital. It took 3 pints 
of blood to bring her around. All I 
have to do is remember the sound of 
those screaming tires—and | know 


A 


why I’m giving blood.” 

Yes, all kinds of people give blood 
—truck drivers, office workers, sales- 
men. And—for all kinds of reasons. 
But whatever your reason, this you 
can be sure of: Whether your blood 
goes to a local hospital, a combat 
area or for Civil Defense needs—this 
priceless, painless gift will some day 
save an American life! 


Give Blood Now 
CALL YOUR RED CROSS TODAY! 


NATIONAL BLOOD PROGRAM 


Business Executives! 


Y Check These Questions! 


If you can answer “tyes” to most 
of them, you—and your com- 
ag doing a needed job 
or the National Blood Program. 


Have you given your em- 
oes time off to make 


lood donations? 


Has your company given 
any recognition to donors? 


Do you have a Blood Do- 
nor Honor Roll in your 
company ? 


Have you arranged to have 
a Bloodmobile make regu- 
lar visits? 


Has your management en- 
dorsed the local Blood 
Donor Program? 


Have you informed your 
employees of your com- 
pany’s plan of co-opera- 
tion? 


Was this information 
"stony through Plant Bul- 
etin or House Magazine? 


Have you conducted a 
Donor Pledge Campaign 
in your company ? 


Have you set up a list of 
volunteers so that effi- 
cient plans can be made 
for shelling donors? 


Remember, as long as a single 
pint of blood may mean the dif- 
erence between life and death 
for any American .. . the need 
for blood is urgent! 
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After 20 years, the same U.S. Rubber. 


Expansion Joints still protect this condenser 


Main power plant condenser, showing 
72” U.S. Rubber expansion joint on 
discharge pipe at upper right. Lower 
photograph shows close-up of 42” ex- 
pansion joint on intake connection. 


hee 


4 


+ 


That's a long time in any industry. This southeastern power 
plant still gets perfect service from these U.S. Expansion 
Joints. Pipes are protected from expansion and contraction propucts oF 
and the effects of vibration. It’s easy to see why this plant, like 
so many others throughout the nation, uses “U.S.” Expansion 
fs Joints exclusively. Let U.S. Rubber engineers help you handle 
your expansion joint problems. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION « ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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FOR EVERY APPLICATION 


[PRESSURE] [LIQUID LEVEL) (_WEATHER-PROOF 
{__TEMPERATURE | EXPLOSION-PROOF | RELAYS 


If you have an automatic control problem: involving the control 
of pressure, temperature, liquid level or mecharical movement, 
write for Catalog No. ZOOA. Relays, valves and mercury 
switches are also listed therein. 


THE MERCOID CORPORATION 
4201 BELMONT AVE,., CHICAGO 41, ILLINOIS, U.S.A. 
New York: 205 East 42nd St. @  Phildadelphia:.3137 N. Broad St. 


PANELS OF ANY DIMENSIONS 
YOUR OWN SHOP 


with the Engnavo 


The only portable machine which reproduces 15 sizes from 
one master alphabet. 


The only one with adjustable copy holding slides for multi- 
line engraving in one ¢et-up. 


Self-centering holding vise for nameplates. 


Send for Booklets 
I-S—56 portable model e H—56 heavy duty model 


In Canada: 359 St. James St., Montreal 


World's, Lorgest Manufacturer of Portable Engraving Machines 


‘THE BEST ENGINEERING SPECIFICATION 
FOR INSULATED PIPE LIN ES 


COMPLETE 
PROTECTION 


Ric-wiL HEL-COR 
Units are designed for 
severe service conditions. 
The strong, shock-proof 
housing is 16-gauge 
Armco ingot iron, 
spirally-corrugated, hot- 
dipped galvanized, and 
rust-proofed “Bonderized.” 


ing of high-melting point asphalt and asbestos felt, and inside 
coated with phenolic resin, baked-on—a multiple layer of 
protection against moisture and corrosion. 


CERTIFIED 
WELDING 


Built by skilled crafts- 
men, all Ric-wiL systems 
are designed and welded 
to comply with the re- 
quirements of the A. S. 
M. E. Code for Pressure 
Piping, and we are au- 
thorized to apply the 
appropriate Code sym- 


bols. Piping and conduit are rigidly inspected and _ tested 
before leaving our factory — your assurance of trouble-free 


piping performance. 


PREFABRICATED 
“UNITS 


All parts and fittings, 
including complete ex- 
pansion loops or pack- 
less-type joints, are de- 
livered to job site in 
easily-handled units of 
sound engineering de- 
sign — eliminating many 


installation steps entirely and lowering final costs. These 
versatile units may be safely installed under city streets, rail- | 
road tracks, or suspended overhead. 


Ric-wil Systems range in size from 6” conduits to giant 84” 
diameter Utilidors designed to carry all utility services. Put 
Ric-wiL’s Lroad experience to work for you -— ask us for latest 
literature or discuss your next piping project with a Ric-wiL 


representative. 


““)\ THE Ric-wiL COMPANY 


Mfgrs. Insulated Piping and Conduit Systems 
UNION COMMERCE BLDG. * CLEVELAND, OHIO 


LEADERS IN INSULATED PIPING PROTECTION 


Outside is given a 1g” thick cover- 
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POWER 


ELL 


meet all 
flow control require- 


ments of the modern POWER PLANT 
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Powell makes complete lines of Bronze and Iron 
Valves and, in Cast Steel, not only all types 
with bolted bonnets but also outstanding lines 
of Pressure Seal and Integral Bonnet Valves. 


The Wm. Powell Company 
Cincinnati 22, Ohio 


Fig. 559—125-pound Iron Body Bronze Mounted 
Swing Check Valve with flanged ends, bolted 
flanged cap and regrindable, renewable bronze 
seat and disc. 


Fig. 1331-A — Steel Integral 
Bonnet Offset Globe Valve 
with socket weld ends. For 
1500 pounds W.P. Sizes 4%” 
to 2”, inclusive. 


Fig. 2608—200-pound Brunze Globe 
Throttling Valve that permits FULL 
FLOW through seat, thus reducing 
turbulence and pressure drop to the 
minimum. Special bronze stem and 
Stainless steel disc and seat hard- 
ened to approximately 500 Brirell. 


Fig. 6003 W. E.—600-pound 
Cast Steel Gate Valve with 
welding ends. 


Fig. 1314-A—1500-pound Steel 
Integral Bonnet ‘‘Y’’ Valve with 
socket weld ends. Available in 
sizes '4” to 2”, inclusive. 
Fig. 11303 W. E.—1500-pound 
Cast Steel Pressure Seal Gate 
Valve with welding ends. 
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Bronze, Iron, Steel and Corrosion-Resisting Metals and Alloys, 


BUILDERS-PROVIDENCE, 


NEWS 
FOR METER USERS! 


Builders now offers this adaptation of the famous 
Builders Flo-Watch — the new Model AFUAQ metering 
instrument. Basic simplification in the mercury wells and 
in the linkage between float and meter mechanism 
result in a meter of better-than-usual accuracy that’s 
economical in first cost and maintenance. Also it is 
ideally suited to applications having a limited flow range, 
such as the metering of centrifugal pump discharge. 

Model AFUAQ has all the important features of the 
Flo-Watch line — direct-reading graduations on 12” 
chart and 7-digit totalizer — shop tested with actual 
water differential — interchangeable range tube for 
adapting to altered conditions — attractive, durable 
dust-proof case for floor stand, panel, or wall mounting. 

Model AFUAQ Flo-Watch is shown here in conjunction 
with Builders NZIF Venturi Insert Nozzle — a differential 
producer which combines the accuracy and low head 
loss characteristics of a Venturi tube with the compact- 
ness and economy of a conventional flow nozzle. 


SEND COUPON 
FOR COMPLETE DETAILS 


INC. 


(DIVISION OF B-I-F INDUSTRIES) 


354 Harris Avenue, Providence 1, Rhode Island 


Please send Bulletins 300-J14 and 130-D7B describing Model AFUAG 
Flo-Watch and Model NZIq Insert Nozzle. 


NAME. 
COMPANY 
STREET. 
city... STATE 


 GUNITING’’ with 
Super 


Tradename “‘Guniting” courtesy Cement Gun Co., Allentown, Pa. 


.. SAVES OUTAGE TIME and MONEY 


Use SUPER ADACHROME-CAST to gunite your stud tube water 
walls,—Fine-grained to penetrate the small apertures between 
studs,—packs to a dense mass when shot. One user reports SUPER 
ADACHROME.-CAST lasted twice as long and took but one-third the 
time to apply as compared with a plastic chrome ore installation. 
Excellent for coating brickwork when free of slag. 

Yours, FREE for the asking . . . an 

Iustrated, detailed Bulletin on 

Super ADACHROME-CAST. 


784 S. Swanson St., Philadelphia 47, Pa. 
In Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto. 


MAKE EVERY MACHINE 


INDEPENDENTLY LIGHTED with 
ACME ELECTRIC STEPDOWN 


TRANSFORMERS 


Acme Stepdown 
Transformers are 
available in standard 
ratings from 75 to 
2000 watts. Ready for 
easy installations. 


Motorized machines that are 
individually lighted (with a 
concentrated light at the work- 
ing area) can be shifted in pro- 
duction lines with a minimum 
of expense and delay. An Acme 
Electric stepdown transformer 
mounted on the machine and 
connected to the power line can 
supply proper voltage for light- 
“ing requirements. Investigate 
this modern method of com- 
pletely electrifying machinery. 


ACME ELECTRIC CORPORATION 
464 WATER ST. CUBA, N.Y. 
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NON-CLOGGING SUMP PUMPS 
SEWAGE PUMPS Complete units veaty 
For trouble-free sludge © install. No stuffing 
circulation, agitation boxes required. Ball 
and removal. Vertical bearing thrust and en- 
or horizontal models, closed shaft. 
Request Bulletin 960-G. Bulletin 963-F. 


PAPER STOCK PUMPS 
for aay liquid, MULTISTAGE CLEAR WATER PUMPS CLOSE-COUPLED PUMPS FOR 
ead. Non-clogging enclosed impellers f i, : 


many years. Bulletin 953. Bulletin 980. ‘‘Buffalo’’ also manufactures auto- Compact, sturdy, easily installed. Shafts in per- 
matic condensate pump and receiver units. li Bulletin 975. 


CHEMICAL 


SERVICE PUMPS ae DOUBLE SUCTION 


Suitable for construction in most RUBBER-LINED CLEAR WATER PUMPS 
bearing, “Buffalo” Rubber-Lined Pumps handle a are hydraulically balanced and of 
‘ : wide variety of acids, caustics and liquids con-— finest obtainable construction. Also available in 
taining abrasives. All pump parts contacting self priming models. Bulletin 955. 
liquid are covered with the proper grade of 
rubber. Bulletin 953-G. 
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PROTECT Valuable Equipment 
STRAINERS 


with 


®@ Uniform, snug fit of screen 
in ADSCO Y-type Strainers 
is guaranteed by gasketed 
cap and tapered seats. When 
furnished with semi-steel 


Y-TYPE 
STRAINERS 


body and perforated brass- 
sheet screen, these strainers are of 250 Ib. design. Screen 
ratios as high as 8-to-1. Bodies and screens of other metals 
furnished for higher pressures and temperatures. Write for 
Bulletin 46-50B. 


AMERICAN JISTRICT STEAM COMPANY, [NC. 


Nortu TONAWANDA, New YORK 
Siace 1877 


10°’ chrome alloy 


vive PRE-FABRICATED PIPING 
| 
| 


| READY for INSTALLATION 


neck flanges. 
e Western Piping Supply’s engineers can save you time 
and money because piping is their specialized job. 


With WPS sub-assemblies, field welds are minimized; 
each job is engineered and built to exact specifications. 


For superior quality piping at lowest “‘in-place’’ cost, 
specify WPS. 


WESTERN PIPING SUPPLY DIVISION 
LUMMUS COMPANY 


Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thoroughgoing 
and growing knowledge of the business they are in. 


It works in the newer plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They fit 
themselves to do a little more than the other fellow. They make a 


| steady effort to equip themselves with the best kind of job insurance 


there is—KNOWLEDGE. 


| How about you? Do you know how quickly knowledge will pile up— 


how quickly you will become more valuable—if you spend a few minutes 
a day, regularly studying sound books like the McGraw-Hill Library of 
Power Plant Practice? Do you know how easily it can be managed, 


| paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


McGraw-Hill Library of 


POWER PLANT PRACTICE 


The Library of Power 6 volumes, 2,634 pages, 
Plant Practice is the 

plant field. It is accurate 
—- it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
field—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little stickers and the big troubl bl are all 
worked out in advance for you. There can be only on result from 
studying these books a few minutes each day—-more money in your pocket. 


No books dealing with the work of the power plant man were ever so 
complete—so authoritative—so practical in text and illustrations as these. 
The man who puts this set of books into his library can do so knowing 
that he has the utmost in power plant books—a set that will give him, in 
language he can understand, all the information he needs in order to get 
ahead in his work. 


Easy to Understand 


These books are written in everyday, easy-to understand language. They 
are written to help the man on the job. It is just as if the authors 
were working in the plant by your side and giving you the benefit 
of their vast knowledge, man to man. There is no bunkum in this Library, 
nor is it cluttered up with impractical theories. It is a Power Plant 
Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you an 
idea of how completely this Library covers Power Plant Practice. Here 
you have all the information necessary to make you indispensable on 
the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ examination. If you decide 
to keep the books after examining them, just send $4.50 and then $4.00 
a month until the total low price of $24.50 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB! 


McGRAW-HILL 
ON-APPROVAL COUPON 


a 
© McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N. Y. C. 36 : 
- Ship to me charges prepaid the six volumes of The Library of g 
| g Power Plant Practice. If satisfactory, I will send $4.50 in ten g 
| y days and $4.00 a month until the price of $24.50 has been paid. g 
g If not wanted i will return the set to you. i 
(Print) 

. This offer applies to U. S. only i 
SSS SSS ee sees 
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A MESSAGE TO AMERICAN 


Again, how prosperous are the people of the 
United States? 


This is the third of a series of messages de- 
voted to this crucially important and much- 
debated question. The first two messages dealt 
with what has been happening to our national 
income, both in terms of its growth and how 
it is divided among individuals. 


This third message deals with what has been 
happening to the resources — factories, farms, 
mines, and equipment of all kinds—out of 
which income is created. It deals with what 
economists call our wealth. 


It is possible for a nation to enjoy apparent 
prosperity for a time by rapidly exhausting its 
resources. But to sustain prosperity over the 
long pull a nation must see that its wealth is 
not dissipated. Hence what is happening to our 
wealth now is a harbinger of what is going to 
happen to our prosperity later on. 


How Wealth is Measured 


It is often asserted that the most vital ele- 
ment in a nation’s wealth is its people. There 
is a lot in this idea. For example, the full value 
of a country’s hospital and surgical equipment 
depends on its physicians and their skill in 
handling the equipment. 


However, no one has ever devised a satis- 
factory way to put a value on human beings. 


PROSPERITY THE USA: 
How Wealthy Are We? 


INDUSTRY*ONE OF A SERIES 


So people are omitted from calculations of 
national wealth. So, too, is military equipment. 
It is regarded as basically destructive and 
hence not a real addition to wealth. Otherwise, 
the wealth of a nation is calculated in terms of 
the dollar value of its physical resources. 


The following chart shows the wealth of 
the U.S.A. at various intervals during the 
past 50 years. For the period through 1948 the 
figures come from a pioneering study by Ray- 
mond Goldsmith of the National Bureau of 
Economic Research, which is widely regarded 
as the foremost organization in its field. The 
figures since 1948 are estimated. To remove 
the effect of price changes, all of the wealth 
figures are calculated in 1929 prices. 


(Billions of 1929 Dollars) 
525 


How the National Wealth Has Grown 


450 


1896 1900 1910 1920 1939 1940 


From this chart one fact stands out clearly. 
It is that since 1929 our national wealth has 
not been increasing as steadily as it did during 
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earlier periods. Indeed, in 1946 our total na- 
tional wealth was actually less than it was in 
1929. Only in the last six years have we been 
able to make any consistent additions. 


Even these gains are less impressive when 
the growth in our population is taken into ac- 
count, as illustrated by the following chart. 


(1929 Dollars) 


/ 
Wealth Per Person 
| 


2,000 
I 
189 1900 1910 


This chart makes it clear that when the 
nation’s wealth is divided by the population, 
we are slightly worse off per person today 
than we were in 1929. This is the case in spite 
of the large additions to our national wealth 
since 1946. 


Depression and war are the two principal 
reasons we have made no progress in increas- 
ing our wealth per person since the 1920s. The 
depression brought mass unemployment and 
greatly reduced production which ruled out 
any increase in wealth. During World War II 
and again during the post-Korean mobilization 
program, U.S. production has reached new 
peaks. But a considerable portion of this rec- 
ord breaking output has been in the form of 
military equipment, which is not included in 
an accounting of national wealth. Consequent- 
ly, we have been unable to regain the level of 
wealth per person which we had in 1929. 


A Brake of Prosperity 


What does this failure to raise our wealth 
per person mean? It means that we have fewer 


resources with which to create income for each 
individual. It means that we have made no 
progress in the crucial task of assuring future 
increases in prosperity. 


As the second editorial in this series demon- 
strated, we have gone so far in equalizing in- 
dividual incomes that “the possibilities of in- 
creasing the income of the rest of the people 
by ‘soaking the rich’ have largely disap- 
peared.” From now on the only promising way 
to increase our individual incomes is to in- 
crease our national earning power. 


During the past four years it has taken 
about $3.60 of national wealth to yield $1 of 
income after taxes. This is a low figure for 
the wealth needed. Prior to World War II 
there were long periods when it took at least 
$5 of national wealth to produce $1 of national 
income. The experts in this field are by no 
means certain that it will not again take $5 
rather than $3.60 of wealth to increase income 
by $1. 


But let us assume that $3.60 of wealth will 
suffice to provide $1 of income in the years 
ahead, If by 1960—seven years from now— 
the income of the average American is to be 
increased from about $1490, where it stands 
at present, to $2000, we must add $310 billion 
to the national wealth. This is nearly three 
times as much as we have added to our wealth 
since the end of World War II, seven years ago. 


Because we have made large additions to 
our productive equipment in recent years, 
fears are frequently expressed that we shall 
soon be plagued by an excess of such equip- 
ment. But the facts about our national wealth 
do not support this conclusion. They indicate 
that we still have ahead of us a tremendous 
job of increasing our resources if the Ameri- 
can standard of living is again to resume the 
steady climb which was interrupted by de- 
pression and war. 


McGraw-Hill Publishing Company, Inc. 
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POWER 


against 


MULTICLONE’S 
Multiple Advantages 


Because the advantages of MULTICLONE are so clear-cut, so vitally 
important, so far-reaching in the savings they make, we urge you to make a 
factual unbiased comparison of MULTICLONE fly ash collection equipment 
against any other in the mechanical recovery field. Only by making such a 
comparison can you fully appreciate the major savings and greater perform- 
ance you get by installing MULTICLONE Collectors! 


COMPARE Recovery Efficiency! 


It is a recognized fact that the separating efficiency 
of a cyclonic tube increases as the tube diameter 
decreases because smaller tubes generate greater 
centrifugal forces. The patented vane in the 
MUuLTICLOoNE makes the use of small tubes practical 
without complicated manifolding and permits com- 
pacting many small tubes into one simple, highly 
efficient unit. MuLtictone’s higher centrifugal forces 
throw out not only the large, medium and small 
particles, but also an unusually high percentage of 
the extremely small particles of 10 microns and 
less. Result—more complete recovery of all sus- 
pended particles from the gas stream! 


COMPARE Dollar-Saving Adaptability! 


Savings in space is just one of many ways MULTICLONE 
reduces installation costs. Because the shape of the unit 
can be readily varied (long and narrow, short and wide, or 
square) to fit available spaces, the MULTICLONE can often be 
tucked into odd corners and waste areas too restricted for 
other equipment. 

Moreover, inlet-outlet ducts can be 

varied—side-inlet side-outlet, or side- 

inlet top-outlet—to meet low headroom 

or restricted side clearance require- 

ments ...and the single-inlet single- 

outlet duct design permits greater flex- UY \ 
ibility and simpler installation. These side inlet, Side inlet, 


all add up to vital savings in installa- 
tion costs! Side outlet Top outlet 


COMPARE Space-Saving Compactness! 


Plant space costs money—particularly at today’s high con- 
struction costs. Because the MuLtTIcLone is more compact, 
size for size, it makes really important savings in space and 
plant costs. Note in the chart how the MuLTICLONE requires 
substantially less space—both in floor space and cubic space 
—than any other 

unit of compara- Space Requirements. 
ble capacity and In Sq. Ft. In Cu. Ft. 
performance. This 1.0 1.0 
means vital sav- 2.1 1.8 
ings in construc- 5.9 3.2 


tion costs! Collectorc | 6.8 3.9 


Relative 


COMPARE All-Around Simplicity! 


The Muttictone is simple and inex- 


’ pensive to maintain because there are 


no highspeed moving parts to repair 
or replace...no pads or filters to 
clean or renew...nothing to choke 
the gas flow or increase draft losses 
as suspended materials are recovered. 
In addition, the square, flat-sided 
shape of the MULTICLONE and its 
straight inlet and outlet ducts are far 
simpler to install and insulate. And 
since the recovered material from an 
entire bank of tubes is collected in a 
single hopper, it is much easier to serv- 
ice and maintain than the multiple 
hoppers of conventional cyclone units. 
Here again, the MULTICLONE saves in 
many ways—all of them important! 


7 


Multiclone 


Whether your recovery installation is in a new structure or for modernizing present 
equipment, you will be far ahead by installing MutticLone Collectors. Our experienced engi- 
neers will gladly make helpful suggestions for simplifying your recovery problems. A letter, 


wire or call to our nearest office places this 
assistance at your service without obligation. 


Send for Helpful Literature! This factual 
MULTICLONE literature explains the basic principles 
of cyclonic dust recovery and gives technical data 
helpful to anyone contemplating a dust or fly ash 
recovery installation. Write today for your free copy! 
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“WESTERN 


ENGINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM CASES & LIQUIDS 


Main Offices: 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 © ¥N. Lo SALLE ST. BLOG., CHICAGO 2 
1429 PEACHTREE ST. N.E., ATLANTA 5 « HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA. LTD., DOMINION SQ. BLOG., MONTREAL 
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WHERE 
TO BUY 


Featuring additional 
products, specialties 


& services for 


PROFESSIONAL SERVICES 


AMERICAN CALIQUA COMPANY 
Consulting Engineers 
HIGH TEMPERATURE WATER DISTRIBUTION 
SYSTE 


Space Heating and Industrial Processing 
District and Municipal Heating 
222 East dist St., New York 17 
MUrray Hill 7-0161 


FRED LEROY PEARSON, NSPE 


Consulting Engineer 
Mechanical Vlectrical 


1237 Majestic Bldg. Telephone 
Detroit 26, Michigan Woodward 5-0188 


power plants | 


Industrial 
Waste 
Burners 


AMERICAN 
CHIMNEY 
14] Fourth Ave. 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Kansas City, Mo. 
P. O. Box 7088 


Cleveland, Ohio 
1404 E. 9th St. 


CARNAHAN & THOMPSON 
ENGINEER 
Mechanical and Electrical Consultants 


320 Oklahoma Oklahoma City 2 
Natural Building Oklahoma 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 


SANDERSON & PORTER 
Engineers and Constructors 


New York @ Chicago @ San Francisco 


GILBERT ASSOCIATES INC. 
Engineers and Cosultants 
Industrial and Utilities, Power Plant Design and 
Construction, Rehabilitation and Maintenance. 
Steam — Diesel — Hydro — Sewage 
Reports — Examinations — Laboratory 
New York Reading, Pa. Philadelphia 
Houston Washington 


SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Ilinois 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 


Investigations — Reports — Design 
Procurement — Field Engineering 
Domestic and Foreign 


74 New Montgomery St., San Francisco 5, Calif. 


J. E. SIRRINE COMPANY 


Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plans 


Greenville South Carolina 


GAGE GLASSES AND 
High Pressure Rubber Gaskets 
ALL SIZES TC FIT YOUR WATER GAGES 


ERNST WATER COLUMN & GAGE CO. 
Send for Satalog LIVINGSTON, N. J. 


THE KULJIAN CORPORATION 
Engineers - Constructors - Consultants 
Power Plant 
Specialists 
Utility — Industrial — Chemical 
1200 N. Broad 8t. Philadelphia 21, Pa. 


STANLEY ENGINEERING 


COMPANY 
CONSULTING ENGINEERS 


Power Plants 
Steam — Diesel — Hydro 
Design — Construction — Test — Valuation 


Hershey Building Muscatine, Ia. 


WATER 


With FORMULA NO. 640, a clear liquid which pene- 
trates 1” plus in concrete, brick, stucco, plaster, etc. 
Seals out water, dirt. Holds 20’ head. Use outside and in. 
Preserves all absorbent materials. Sold 14 years. Quick, 
economical, sure. $3-in 55's. Free sample. See Sweet's. 
HAYNES PRODUCTS CO., OMAHA 3, NEBR. 


LARAMORE AND DOUGLASS, INC. 
Consulting Engineers 
POWER PLANTS 


TRANSMISSION DISTRIBUTION 
DESIGN—REPORTS— APPRAISALS— RATES 


79 East Adams Street Chicago 3, Ilinois 


JOHN A. STEVENS, INC. 
Established 1909 
Consulting Engineers 


Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 


LUTZ AND MAY 
Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS -ELECTRIC SYSTEMS 
REPOR1TS—DES GN- APPRAISALS 


1009 Baltimore Kansas City 6, Mo. 


SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 
114 East 39th Street 
New York, New York 


This 
WHERE TO BUY 


Section 


supplements other advertising in this 
issue with these additional announce- 
ments of products and services essen- 
tial to modern plant management and 
Maintenance. Make a habit of check- 
ing this page, each issue. 

Classified Advertising Division 
POWER 


PETER F. LOFTUS 
CORPORATION 
Engineering and Architectural Consultants 
Power Plant and Industrial Design. 
Reports, and onsultation 
Pittsburgh 22, Pennsylvania 
Established 1923 


WATER SERVICE LABORATORIES, 
INC. 
Specializing Since 1927 


Water Tieatment for corrosion contro! in buildings, 
boilers and air conditioning systems. 


New York—Philadelphia—Washington, D. C. 


MORAN ENGINEERS 
Designers and Consultants 
Buildings — Power Plants 

Air Conditioning — Ventilation 
30 Church St. — New York 7, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 

89 Broad Street, New York 4 
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SEARCHLIGHT SECTION 


MECHANICAL ENGINEER 


Large engineering and construction firm has per- 
manent staff position open for mechanical engineer 
with experience in steam electric station operation 
to engage in plant betterment work which involves 
assistance in starting new units, testing, advising 
and consulting in respect to operating problems, 
improving steam plant efficiencies, advising in re- 
spect to procedures and maintenance practices, 
related problems. Reasonable knowledge of water 
treatment problems, practices, ete. desirable. Sub- 
stantial traveling involved. Salary commensurate with 
experience; attractive company benefits. Give full 
particulars, age, education, experience in detail, 
and salary expected. 


FIELD ELECTRICAL ENGINEER 


Whose duties would be to supervise the work 
done by the District Electrical Foreman in 
the various camps. This applies to the Plant 
with its auxiliary services and covers power 
distribution and utilization, but in general 
not power generation or transmission, large 
copper company Chile, South America. 3- 
year contract. 

Transportation both ways and salary while 
traveling paid by Company. 


POWER PLANT ENGINEER 


Large consulting engineering firm has staff 
position open for experienced engineer with 
utility background to engage in system 
planning studies, economic comparison of 
plans of development, comparison of sites, 
selection of steam pressures and tempera- 
tures, determination of energy .production 
costs and related problems. This is a per- 
manent position with salary commensurate 
with experience. Liberal company benefits. 
Give full details including personal data, 


education and experience. 
P-6284, POWER 
330 W. 42nd St., New York 36, N. Y. 


In reply give complete details. 
P-6065, POWER 
330 W. 42nd St., New York 36, N. Y. 


P-6286, POWER 
330 W. 42nd St., New York 36, N. Y. 


FUEL SPECIALIST 


Established firm of consulting engineers 
has opening on its consulting staff for ex- 
perienced technically qualified Fuel Special- 
ist conversant with solid, liquid and gaseous 
fuels used in large steam electric generat- 
ing plants; sources, characteristics, etc. 
Competent to make studies of comparative 
economics; determine market possibilities; 
determine trends as to costs. Also assist se- 
lection plant sites as sources and economic = 
worth of fuels relate to selection. Utility 

background desirable. Give full particu- : t 
lars, education, experience and personal 
information. 


SEARCHLIGHT 
EQUIPMENT 


SPOTTING 
SERVICE 


This service is aimed at helping you, the reader of POWER, locate used 
and surplus new power equipment not currently advertised. 


= 


P-6282, POWER 
330 W. 42nd St., New York 36, N. Y. 


WANTED 
SENIOR ELECTRICAL ENGINEER 

Southwestern Utility has opening. Applicants must 
have B.S.E.E. and several years practical electrical 
utility engineering experience. Please supply jo! 
brief, age, state of health, —. salary ex- 
pected. Recent photograph optional. 

pene, POWER Just send in the specifications of the equipment wanted on the coupon 
68 Post St., San Francisco 4, Calif. 


below, or on your own company letterhead, to 


REPLIES (Box No.): 
Address to office nearest you Searchlight Equipment Spotting Service 
NEW YORK: $30 W. 42 St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 


c/o POWER 
SAN FRANCISCO: 68 Post St. (4) 


peer | 330 W. 42nd St., N.Y. 36, N.Y. 
POSITIONS VACANT 


ASSISTANT CHIEF Engineer. Wisconsin paper 

manufacturer has an opening for an individual 
to assist our Chief Engineer in charge of paper 
mill power plant, supervising the operation and 
maintenance of high pressure boilers, turbines 
and auxiliary equipment. As this is a key posi- 
tion in our engineering staff, and because our 
engineers are expected to operate on a reasonably 
independent level it is essential that the man 
we are looking for have a sound and complete 
knowledge of the technical and practical aspects 
of power in order to be considered for this posi- 
tion. The salary is open. In addition we have 
what we believe to be an excellent profit-sharing 
retirement plan and, of course, the company pays 
for the complete cost of group hospital and sur- 
gical insurance as well as life insurance. Your 
reply will be held in strictest confidence. Write 
P-6361, Power. 


Your requirements will be brought promptly to the attention of the 
used equipment dealers advertising in this issue. You will receive replies 
directly from them. 


NO CHARGE e NO OBLIGATION 


Searchlight Equipment Spotting Service 
c/o POWER 
330 W. 42nd St., New York 36, N. Y. 


ELECTRICAL ENGINEER: Wisconsin paper 

manufacturer has an opening for an electrical 
engineer with some experience in maintenance 
and layout. The man we are looking for will 
have a sound grasp of the technical aspects of 
electrical engineering as well as a year or more 
experience in an industrial situation. He should 
be familiar with plant electrical requirements, 
power and control equipment and wiring, both 
A.C. and D.C. Salary based on individual ability 
with excellent opportunity for financial advance- 
ment. In addition, we have a profit-sharing re- 
tirement program and the company assumes the 
cost of complete group insurance coverage. Your 
replies will be held in confidence. Write P-6362, 
Power. 


Please help us locate the following used equipment: 


= — NAME 
EMPLOYMENT SERVICE 


SALARIED PERSONNEL. $3,000-$25,000. This 

confidential service established 1927 is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal 
consultation invited. Jira Thayer Jennings, Dept. 
G, 241 Orange St., New Haven, Conn. 


COMPANY 


STREET 


cITY 


(Continued on page 286) 


Additional Employment Advertising on Page 286 
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SEARCHLIGHT SECTION 


UTILITIES ENGINEER 
FOREIGN SERVICE 


To assist in the supervision of daily 
operations, the planning of new steam 
turbo installations, and the revision of 
existing units, as well as the lay out of 
power lines and sub stations. Must have 
E.E. degree plus minimum 5 years steam 
power plant experience, handling opera- 
tional and maintenance phases. 


Immediate and future job opportunities 
are also available for Electrical Engi- 
neers qualified in design or project work. 
Excellent promotional opportunities ex- 
ist in all categories. 


Write giving full particulars regarding 
personal history and work experience. 
Please include telephone number. Do 
not include oviginal or valuable docu- 
ments. 


Recruiting Supervisor Box PO-1 
ARABIAN-AMERICAN OIL CO. 
505 Park Ave., New York 22 


GET 2™ ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
526 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 


SLIP RING MOTORS: 2-100 HP AL. 
Ch. 3/60/440/580, Type ARYH, B.B. 
50 HP G.E. 3/60/220/900 MT 546; 
40 HP G.E. 3/60/220/1200 MT336; 
30 HP G.E. 3/60/440/900 MT332; 
20 HP G.E. 3/60/440/1200 MT322; 
15 HP G.E. 3/60/220/1200 1 K; 

5 HP Clevid. 3/60/220/1200 NV. 

ALTERNATORS: 3 KVA, 1/60/1800 
Chan. 120V. 

ILLINOIS ELECTRIC WORKS, INC. 


1306 Missouri Avenue, East St. Louis, Hl. 


FOR SALE 


Buffalo 720 GPM at 1700 ft.—417 

HP Turbine 575% steam, 10% BP 

1—Water distillation unit Foster-Wheeler 
double effect 20.000 Gal/24 Hr. 

1—Turbo-Generator unit, 60 KW—120 VDC, 
West. 200% steam, Cond. 

2—Oil Circuit Breakers, 72000V, 400 amp, 
100 MVA IC, Outdoor type G1 


TRANSFORMERS 


15— 50 KVA—12,000V-120/240 
4— 75 KVA—12,000V-120/240 
2—150 KVA—7200/12470Y-120/240 


LEWON BROS. 
367 Bayshore Bivd. San Francisco, Calif. 
Ph. Atwater 2-2726 


FOR SALE 
150 K.W., 220 A.C.—i25 V.D.C., 1200 R.P.M., 
G.E.—M.G. Set, A.C. and D.C. Panels. 
4000 Ampere D.C. Switchboard. 
2—2000 Ampere Generator and 4 Feeder Panels. 
Condition excellent. 
OHIO VALLEY GENERAL HOSPITAL 
Wheeling, West Virginia 


USED AIR COMPRESSORS 


Ingersol Rand—Water Cooled 5 x 4-714 HP 
Motor $250.00. A-1 Shape. 6 x 5 15 HP Motor 
$250.00. 


CONWAY HOTEL 
Appleton, Wis. 


POSITIONS WANTED 


DIESEL POWER Plant operator and Mainte- 

nance mechanic. Ten years experience marine 
and stationary operation and repair, including 
five years dual fuel. Will consider taking charge 
of small plant. Ist assistant unlimited horse- 
power marine license. 2nd class Minnesota steam 
100 H.P. Age 44 years. PW-5209, Power. 


EXPERIENCED AND reliable mechanical main- 

tenance engineer. Responsibilities and advance- 
ment opportunities desired. Power utilities pre- 
ferred. Steam licensed. PW-6563, Power. 


POWER ENGINEER with over 20 years experi- 

ence plans making change. Exceptionally well 
qualified for superintendency of central station 
or power superintendent for industrial plant. 
Well-grounded technically in all phases of power 
plant operation. PW-6543, Power. 


WANTED: POSITION as chief eng’r. or power 

plant supervisor. 22 years experience in steam 
electric plants, in operations, maintenance and 
testing of machinery. Have knowledge of engi- 
neering also marine eng’rs. license and best of 


references. Now employed desire change. PW- 
6643, Power. 


ARE YOU PLANNING A 
CHANGE IN YOUR 
WEST COAST 
SALES PICTURE? 


Do You Plan To Expand 
With The West? 


Our client, a live-wire West Coast 
Distributor with facilities for 
Warehousing, Sales and Distribu- 
tion is interested in adding STEAM 
SPECIALTIES to other companion 


lines. 
All Inquiries Confidential 
Please reply to: 
ROSS C. MARBLE 
ADVERTISING 


681 MARKET STREET 
SAN FRANCISCO 5, CALIF. 


COMPLETE TURBO UNITS 
WITH AUX. & BOILERS 


(Subject to Prior Sale) 


3750 KVA West. Cond. 350 lbs. 2400/4150 V. 

2500 KVA G. E. Cond. 145 Ibs. 2400/4150 V. 

1875 KVA G. E. Cond. 240 Ibs. 2400 V. 

2500 KVA West. Cond. 150 Ibs. 2400 V. 

1000 KVA A. C. Cond. 135 lbs. 2300 V. 

2 Engine Driven Generators 150 lbs. 

2200 V., 200 KVA and 125 KVA Without 
Boilers 


PUBLIC SERVICE COMPANY 
OF NEW MEXICO 
P. O. Box 1360 Albuquerque, N. M. 


WANTED 


EQUIPMENT FOR SALE 


2—Pa. Air Compressors Al Cond. (1949 ) 
10’’x7” stroke 252 CFM. 40% Press. 25 HP. 
440 V. 3 P. 60 Cy. V Belt drives, Starters 


2—Ames Amm. Condensors, Valves. 30’ x 16 ft. 
—109—2" tubes 250% ASME 350° F new 
1949. $500.00 each. 

Two Frick Vertiflow Brine Cooler Coils 1200 
sq. ft. each. $450.00 each. ? 

Four Vertical brine agitators with 3 HP motors 
440 V—3 P—60 Cy. V Belt drives $100.00 each. 


‘All F.0.B. South Bend. Ind. 
POWER ENGINEER 
9152 W. La Salle Avenue 
South Bend, Ind. 


CASH FOR SURPLUS 
MOTORS 
GENERATORS 
TRANSFORMERS 
COMPRESSORS 
WORLD’S LARGEST INVENTORY 


See our other ads on pages 288 and 300 


ELECTRIC EQUIPMENT CO. 
ROCHESTER, N. Y. 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 


PIERCE CABLE CO. 
2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


FILTERS 


Two Refinite DF-2 units with Aloxite Car- 
borundum elements. Capacity each unit, 80 
gpm., with diatomaceous filter powder. Used 
only short time. Sell for half new price. 


RIPLEY'S INC., Topeka, Kansas 


FOR SALE 


2—150 HP, H.T. Boilers, 72”x18’. One 
boiler in use only three years. Equipped 
with Stokers. 
HOCKING VALLEY BRICK CO. 
Nelsonville, Ohio 


If there is 


Anything you want... 
that other readers of 
this paper can supply 


orm 
Something you don't want 


that other readers can 
use, advertise it in the 


SEARCHLIGHT SECTION 
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THE TRADE MARK WITH A MEANING 
SUCCESSFUL OPERATION GUARANTEED 
44th YEAR OF SERVICE—MEMBER OF A.R.A.* 


MOTOR GENERATOR SET D.C. MOTORS 
3 ph. 60 Cycle 


. BP, Make Type Volts 
Ju. KW Make Speed Volts MCF 
2000 514 / ‘ QM R Bre 
5) 

Al. Ch. MILL 
500 . E. 514 Thee,’ Mill 
500 .E. 2 600 6600/13200 

360 300/4400 MOF 

DYNA 
. CCM-151H 
MQ 


2000 KW—MG SET 
IN STOCK 


A. C. MOTORS 
350/ ie 3 ph. 60 Cycle 


SYNCHRONOUS 


FREQUENCY CHANGERS 


Make Cycles Voltage 
G. E. 35/60 4000/2300x2300/4000 
ROTARY CONVERTERS 2000  Whse. /2300 


G. E. 4400/2300 
G.E. 514 1 
Whse. 900 600 500 A.C. 1100/3300 


NWN 


12 
1775 


TURBO GENERATORS SYNCHRONOUS CONDENSERS 
KW Make Desc. 
: Qu. Kva Make Volts Speed 
ser— 3/60/2300. 


1000 . E. Non-condensing 175/200 Ibs. 
5/20 Ibs. G.B.P., 480/ 


- 
8 


750 .E. 425#-725*TT 1.8.P 
440 V. 3 ph. 60 cy New — 1944 
135; P. 404 

. 750 80 Kon 

Ibs. 
ISP P 5/35 Ibs. G.B.P.—3/60/480 
volts direct connected exciter. 
LS.P., 5/30 G.B.P., 480/3/60. 
Non- “condensing 125/150% 4 
5/10# G.B.P., 240/480v. 
60 cy. 


1788 
5/158 B.P. 480V. 3 pi 
B.P. . 3 ph 


20 


500 KW MG SET 
IN STOCK 


TRANSFORMERS 
60 Cycles 
Ph Voltages 


4 


= 


NSP 000 


CORK Www fo) 


Ege 


3—1500 KW—250 V. D.C.—13200 V. A.C. 
NOW AVAILABLE. 


2115/230 


*American Rebuilders Association — Member Body of A.S.A. 


BELYEA COMPANY, INC. 


OFFICE AND SHOP N. Y. CITY LINE 
43 HOWELL ST., JERSEY CITY 6, N. J. RE 2-7150 
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RE-NU-BILT 
1100 “Sesh 
1000 G.E. 900 260 6600 400, ‘ 
i. : 28 3.E. MPC / 500 
750 CW. 514 115 2300 130 
hes: 280 150 Cr. Wh. CMC-65H 230 1150 
300 Whee 900 6600/13200 150 Whse.  SK-201 230 360/950 
Wins, tom 150 Whse. SK-151B 230 900/1800 
500 720 9300/4000 50/120 G.E. MFC 230 250/1000 
400 GE 720 “440. 2300 100 Whse. SK-I181 230 8450/1000 
150 G. E. 1200 2300 50 G. E. CO-1810 230 
130 Whe. 50 Whse. SK-170 230 
150 G.E. 1175 440 
140(3U)Cr.-Wh.- 690 /250 2300 
125 G.E. 1200 440 
2—3500 G. E. Ts 2300 
1—2 GE ATI 2300 
2—21 G. E. ATI 2300 
se. 
1—2000 2—17 G. E. ATI 2300 Aas 
1—1000 3— 7 G.E ATI 2200/12000 
1— Ideal SM 2300/4150 
1— 4 Whse. Eng. 2200 
1— 4 Whse. 2300 
se. 
Qu 1 Whee. 440 600 
a 1 1 Whse. 550 600 ALS 
1— 1 F.M. 220 
J 1—1800 MT-498 2300 360 
= 1—1200 MF-26 2300 275 
| —— 500 IM 440 900 
— 400 cw 440 514 
H 2200x480 KT-559Y 2300 1200 
: OI8C 13400x216 Whse. cs 440 580 
< i OISG 2400x120/240 KF-TEFC 440 358. 
O18C 4160x240 ARW 1750 
Askerel 13200x120/208 IK-Vert. 2300 150 
H 1K 440 58 
POWER > 287 


There’s more than 
40h to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 


DIESEL POWER 
because: 


Each Schoonmaker-sold Diesel Engine Unit is fully 
REMANUFACTURED in our plants by highly skilled, 


PORTION OF ENGINE REMANUFACTURING FLOOR AND ONE OF 
THE ENGINE TEST STANDS AT OUR SAUSALITO, CALIF. PLANT. 


factory-trained Diesel engineers. Only genuine fac- 


50 CHURCH ST., NEW YORK 7, N. Y. 
PLANTS AND WAREHOUSES: 
JERSEY CITY, N. J. AND SAUSALITO (S.F.), CALIFORNIA 
TELEPHONE — DIGBY 9-4350 © TELETYPE — NY 1-2804 
W. U. WIRE CABLE AGSCOMACH 


A PARTIAL LIST OF OUR INVENTORY 


tory-made and approved parts are used and all RE- KW MAKE MODEL HP RPM 
MANUFACTURING is in. strict accordance with 1980 Nordberg TS-217 3000 225 
manufacturer’s recommended procedures. Prior to 1500 Fairbanks Morse 33E16 2000 300 
shipment every engine is subjected to a FULL LOAD 1136 Fairbanks Morse 38D 1600 720 
operating test in accordance with DEMA standards. 1100 General Motors 16-278A 1600 720 
The Schoonmaker Plants and Warehouses located 1000 General Motors 16-567B 1440 720 
in Jersey City, N. J. and Sausalito (San Francisco), 750 General Motors 12-567 1080 720 
California give NATIONWIDE SERVICE from Coast to 500 General Motors 8-278A 750 720 
Coast with modern, efficient and reliable facilities. 500 Baldwin vO-8 750 514 
Our reputation and many years of experience and 500 General Motors 8-567 720 720 
SPECIALIZATION in Diesel power equipment gives 400 Ingersoll-Rand 5-8 600 720 
you value that money cannot buy elsewhere. 350 Baldwin VO-6 510 450 
320 Buckeye 80 480 600 

So—Buy SCHOONMAKER because you buy the 320 Enterprise DSG-6 460 450 
250 Fairbanks Morse 33-D 375 360 
300 General Motors 8-268A 450 1200 

Seo cur Ad en the eppedite pase 200 General Motors 8-268A 350 900 

167 Ingersoll-Rand 255 600 

160 Buckeye 80 240 600 

150 Worthington CC-4 225 450 

SCHOONMAKER C0 E INC 100 General Motors 3-268A 150 1200 

ay 100 Worthington BB-5 150 600 

60 General Motors 6-71 90 1200 


ALTERNATING AND DIRECT CURRENT UNITS 


STANDARD AND SPECIAL VOLTAGES AS REQUIRED 


MOTOR GENERATOR SETS 


WORLD'S LARGEST INVENTORY 


We invite your inquiries LD-65, Station Collect, Motors, Generators, 


Item A ioe KW, 600 volt—250 KW, 250 volt—2800 HP, 25 cyc, syn 
rive 
Item B | 3—1500 KW, 125/250 volt 500 RP MGE MG sets, 2100 HP, 
11,000 volt, 25 cycle drive. 
Item C | 1000 KW, Allis Chalmers 250 volt, rotary convertor, any voltage 
Item D | 2—1000 KW, 250 volt MG sets, 25/60 cycle drive. 
Item E | 2—1000 KW, 600 volt, MG sets, 60 cyc. synchronous drive 


Immediate Delivery in All Types of 


BOILERS 
Bought +» Sold + Rented 


We own and offer the following 


types of equipment now located at 
our warehouse: 


H.P., 150 Ib. Clayton Packege 
we sed Econemics—125, 170, and 200 


Fire Box —165 H.P. 
podes Type Boilers—18, 30, and 100 


2 New Frederick Stokers—2500 Ibs. of 


Transformers coal/hr. 
ELECTRIC EQUIPMENT COMPANY BOILER & EQUIPMENT co. 
ROCHESTER, N. Y. 


POWER * FEBRUARY 1953 


SEARCHLIGHT SECTION 
| 
One 

2 

é 

: 


SEARCHLIGHT SECTION 


CURRENT 


3480 KW DIESEL GENERATOR PLANT 
Heavy Duty ¢ Slow Speed ¢ Available Immediately 


1— 1980 KW NORDBERG MODEL TS-217 DIESEL UNIT 


ENGINE: 3000 HP (2800 BHP net) Nordberg, 7 cylinder, 2 
cycle Diesel engine at 225 RPM, 21%” bore, 29” stroke, cylinders 
arranged vertical in line, solid injection. 


GENERATOR: 1980 KW, 2475 KVA General Electric generator, 
2400/4160/6900 volts, 3 phase, 60 cycle service at 225 RPM. 


(50 cycle rating 1650 KW at 187 RPM) 
UNIT AUXILIARIES AND ACCESSORIES 


Complete standard engine auxiliaries and accessories including 
filters, strainers, pumps, gauge board, pyrometer, thermocouples, 
exhaust muffler, lubricating oil cooler, Young evaporative type 
cooler for jacket water cooling, thermostatic control valve, fuel oil 
day tank with transfer pump and oil meter, 2 lubricating oil storage 
tanks, lubricating oil transfer pump, Diesel-driven air starting unit, 
air tanks, air intake filter, special engine tools, all station piping, 
including flanges, adapters, valves, and fittings, for air intake, 

Will burn heavy bunker oil . . . : exhaust, water, lubricating oil, fuel oil, and air. 

Convertible to dual-fuel operation . . . Can be fully rator and exciter control switchgear. 

inspected and test run... ONE YEAR GUARANTEE 


1—1500 KW FAIRBANKS MORSE MODEL 33E16 DIESEL UNIT 


ENGINE: 2000 BHP Fairbanks Morse 10 cylinder, 2 cycle engine 
at 300 RPM, 16” bore, 20” stroke, cylinders arranged vertical in 
line, solid injection. 

GENERATOR: 1500 KW, 1875 KVA Fairbanks Morse genera- 
tor, 2400/4160/6900 volts, 3 phase, 60 cycle service at 300 RPM. 


(50 cycle rating 1250 KW at 250 RPM) 
UNIT AUXILIARIES AND ACCESSORIES 


Complete standard engine auxiliaries and accessories including 

filters, strainers, pumps, gauge board, pyrometer, thermocouples, 

exhaust mufflers, lubricating oil cooler, Fairbanks Morse evaporative 

type cooler with automatic controls, fuel oil day tank with transfer 

pump and fuel oil meter, motor-driven air starting unit with air 

tanks, 2 lubricating oil storage tanks with transfer pump, air in- 

take filter, special engine tools, all station piping, including flanges, 

adapters, valves, and fittings, for air intake, exhaust, water, lubri- i 

cating oil, fuel oil, and air. Convertible to dual-fuel operation . . . 

Generator and exciter control switchgear. Available for full inspection and test . . . ONE YEAR GUARANTE: 


The two units above afford a rare opportunity to procure complete, modern, current model, heavy-duty, slow speed 
a sets at a great saving. They represent an offering which cannot be duplicated anywhere in the diesel market 
today. 


Act now ... Phone, Wire, or Write for Full Details 
ALL OWNED AND OFFERED EXCLUSIVELY BY 


TELEPHONE 
DIGBY 9-4350 \ > Western Union — WUX — 


A. G. Schoonmaker Co. 
Inc., N. Y. 
CABLE:—AGSCOMACH 


50 CHURCH ST., NEW YORK 7, N. Y. 
Plants and Warehouses: Jersey City, N. J. and Sausalito (S.F.}, California 


TELETYPE 
NY 1-2804 
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SEARCHLIGHT SECTION 


BARGAIN OFFERINGS 
IMMEDIATE DELIVERY 


Turbo Generators—Unaflow Engine Generators—Diesel Generators 


All Equipment Priced to Sell 


625 KVA G.E. 480 VOLT NON-CONDENSING UNIT 


375 KVA GENERAL MOTORS 2300 VOLT DIESEL GENERATOR 


TURBINE GENERATOR UNITS 


Condensing—3 phase, 60 cycle 


KVA GE., 5-stage, 2300/4160 volts, 
200% PSI, 600°TT. 

KVA Westghse., 480 volts, 400 PSI, 
15% G. extract with condenser. 
KVA Westchse., 600 volts, 275 PSI, 
25% G. extract with conderser. 
KVA Westghse. 2300 volts, 200 PSI. 
KVA GE., 2300/480 volts, 3600 
RPM, generator LESS TURBINE. 
KVA GE. 2300 volts, 180 PSI mixed 
pressure automatic extraction. 
KVA GE. 450 volts, 275-400 PSI, 
750°TT geared unit. 

KVA Elliott, 2300 volts, 3600 RPM 
generator LESS TURBINE. 

KVA Allis, 480 volts, 150 PSI. 

KVA Elliott 2300 volts, 250 PSI. 


Non-condensing—3 phase, 60 cycle 


5000 
1563 


KVA GE., 13,800 volts, 600 PSI. 
KVA (1) GE. 480 volts, 200 PSI. 


to 20% ga. back. 
KVA (2) GE., 2300 volts, 150 PSI, 
10% gauge back. 

KVA ALLIS 480 VOLTS, 150%, 10% 
gauge back. 
KVA GE. 480 volts, 125-150 PSI, 


KVA GF. 480 volts, 150%. PSI. 
KVA Westghse., 2400/48C volt, 125- 
250%, 5$ ga. back. Geared unit. 


UNAFLOW GENERATOR UNITS 


750 


575 


3 phase, 60 cycle 

KVA E.M. 240/480/600 volts gener- 
ator connected Skinner Vertical en- 
gine, 150 PSI, 8% gauge back. 
KVA G.E., 2300 volts generator con- 
nected Nordberg engine 200% PSI. 
KVA G.E. 240 volts generator con- 
nected Skinner Vertical engine, 
150-175 PSI complete. 

KVA Westghse., 2400/480 volts con- 
nected Ames Vertical engine. 

KVA Westghse. 600 volts connected 
Skinner engine, 150 PSI, 10% back. 
KVA G.E. 240 volts connected Skin- 
ner engine, 125 PSI, 5# back. 


>» 


DIRECT CURRENT UNITS 


540 
400 


300 


KW Westghse. non-condensing tur- 
bine 250 volts D.C. NEW, 200% PSI. 
KW GE., 3-wire, 250 volts, 360 
RPM generator connected Skinner 
vertical engine 150 PSI—5# back. 
KW Westghse. 3-wire, 250 volts 
150/250% PSI noncondensing tur- 


bine. 

KW (2) Westghse, 3-wire, 240/125 
volts condensing turbines. 440 PSI. 
KW Crocker Wheeler 125 volts gen- 
erator direct connected Ames verti- 
cal non-condensimy engine 150%. 
KW GE. 120 volts cendensing or 
non-condensing geared 200-275 PSI. 
KW (6) Elliott 125 volts condensing 
or non-condensing 200-250 PSI. 


DIESEL GENERATOR UNITS 


1500 


1250 


1000 


3 phase, 60 cycle 


KVA (2) 2300 volts, 720 RPM Fair- 
banks Morse O.P. engine genera- 
tors, modern. 

KVA (3) Elliott 2300/4160 volts, 720 
RPM connected to G.M. Model 16- 
278A engines. NEW. 

KVA GE. 2400 volts, generator con- 
nected to Enterprise engine. 


937% KVA GE. 2400 volts generator con- 


875 


750 
400 


375 


nected General Motors engine. 
KVA Westghse. 2400/4160 volts, 
327 RPM generator connected De- 
Lavergne engine. 

KVA GE. 2400 volts, generator con- 
nected to Enterprise engine. 

KVA (3) Elec. Mchy. 440 volts gen- 
erators each connected to 6 cyl- 
inder Alco engine. Complete. 
KVA Allis 2300/4000 volts generator 
connected General Motors engine 
complete installation. (Actual photo- 
graph above.) 

KVA E.M. 480 volts, 600 RPM gen- 
erator connected Buckeye engine 
complete. 

KVA (2) Westghse. 220/440 volts 
generator connected to Buckeye 
éngine. 

KVA F.M. 2300 volts, 300 RPM con- 
nected Fairbanks 32-E-14 engine 
1948. 

KW Louis Allis, 125 vol!s generator 
connected 64 HP Hill engine. 


UTILITIES ERY CORP. 


| 
| 
6250 
|__| 
500 Bi 
3750 
2500 375 ee.” 
1875 375 = 
1000 312 
940 
781 
1250 
300 
937 250 
250 
625 a 
20% back, photograph above. Re- 175 Pes 
conditioned and guaranteed. 100 - 
125 60 20 f 
We | 
1 
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KNOW THE INTEGRITY OF YOUR SUPPLIER 
AND YOU WILL KNOW THE QUALITY OF YOUR MACHINERY 
Integrity Quality 
For over 37 years. The ) Com- The O'Brien mod- 


pany has faithfully uph highest stand- ern techniques, experienc aftsmen and the 
ards of business lee wane serving our latest shop equipment to ph you with 


country's industry. 


chinery. 


quality, new, rebuilt and reconditioned be 


375 KVA GM DIESEL GENERATOR SET 


MOTOR GENERATOR SETS 


1—1000 KW West. 250 volt Flat Compound 
500 RPM 1440 H.P. West. Syn. Mtr. .$ 
P.F. 3/25 cycle 2300 V. A.C. & D.C. Panels 

1—500 KW Westinghouse 250 Volt 900 RPM 
with 720 H.P. West. Syn. Motors 3/60/ 
6600/13200 volt, Serial #813047 (year 
1935) See actual photo above. 

1—500 KW Crocker Wheeler CCD, 250 volt 
720 RPM with 750 KVA Cr. Wh. Syn. Mo- 
tor 3/60/2300 V. A.C. & D.C. Panels. 

—300 KW West. 3 wire 125/250 Volt 1200 
RPM Generator (1938 year). Can furnish 
with suitable motor. Advise Requirement. 

2—-150 KW G.E. Type MPC—250 Volt 1200 
RPM 3/60/2300/200 H.P. Syn. Motor Drive 
A.C. & D.C. Panels 

1—100 KW Al. Ch., 250 V. 1200 RPM 150 
H.P. Syn. Mtr. 2/60 or 3/60 any voltage. 

1—100 KW G.E.—C.D.—125 Volt D.C. 150 
HP GE Syn. Mtr., 3/60/220/440/1200 RPM. 

1—75 KW Burke 250 V. 900 RPM 113 H.P. 
Burke—Syn. M.D. 2 or 3 ph, any voltage. 

2—50 KW GE 500 Volt pe, 75 HP, 3/60/440/ 
1200 RP 

Smaller Sizes and Types—Advise Requirements 


OISC TRANSFORMERS 
See. V. 


OISC TRANSFORMERS [Con't) 
13200 120/240 


300 
240/480 
115/230 


2300 
120/240 

220 110 
2400 120/240 

DIESEL & GASOLINE 


GENERATOR SETS 


6—875 KVA G.E.—Busch Sultzer 3/60/2300/ 
275 RPM, Complete Plant, 1940 

5—475 KVA Cooper Bessemer 400 RPM 3/ 
60/2300, Complete Plant, New 1940 

1—375 KVA GM 8-268A, 3/60/480/1200 RPM 

1—187 KVA G.M. Twin 6-71 Portable, 3/60/ 
220/440 New 

1—125 KVA Hercules. 3/60/220/440/1500 Hrs. 

1—56 KVA Climax Gasoline, 3/60/220/1200. 

2-45 KVA Chry. New 6 Cyl. 3/60/220/449. 


ELECTRIC MOTORS 


Volts 
2300 


300 1800 
6600/2800 514 
230 600 


© 
= 


Speed 
450 


In 
Syn. 3 brg. 550 
Syn. 440 
cs 440 
cs 440 


COMPRESSORS 


968 CFM Sullivan 13x138x8, 50 psi. 
868 CFM Sullivan 17x10x12, 100 psi. 
528 CFM Ing. Rand 14x12, 100 psi. 
368 CFM Chi. NSB, 12x10, 100 psi. 
173 CFM Pa. 3A—9x8, 100 psi. 

122 CFM Worth. 7x7, 100 psi. 

89 CFM L.R,—ES 16x7, 150 psi. 


500 KW WEST. MOTOR GENERATOR SET 


TURBO GENERATORS 


1— 1250 KVA DeLaval Non- —— 3/60/2300. 
ew 1940 240 psi 50 Ib. 

1—780 KVA G.E.-Moore 3 3/60, 3300/ 3600 RPM 
Non-Cond. 180 PSI 35 Ib. B.P. New 1936. 

1—500 KVA West. eames 3/60/220/440, 
150 PSI 10 Ib. B.P. 

1—375 KVA West. Non-Cond. 3/60/440, 125 
PSI 5 B.P. New 1 

1—200 KVA Moore 3/60/480, 
195 PSI, 100° F, 100% BP. Year 1936. 

1—-187 KVA West. New 1930 3/ 
60/440 110 psi 10 Ib. 

1—94 KVA Non-Cond. 3/60/220 
140 psi 5 Ib. B.P. 

1—75 KW G.E. Non-Cond. D.C. 125 volt. 


MOTOR GENERATORS 


1500 KW G.E. 250 Volt 3/60,2300/360 RPM 
100 KW Electro greg 200 V. 3/60/220/ 
1200 B. Brg. Sa. Syn. Excited. 

KW Elliott 250. Veit 1200 RPM 3/60/ 
Any Voltage. 


DIESEL GENERATORS 


KW G.M. be 6-71, 240 D.C. Rad. 
Cooled Elec. Sta 

KVA Nordberg 3/60 /2800/ 360 RPM new 
1 


940. 
KVA G.M. Twin 6-71, 3/60/220/440/1200 
RPM Rad. Cooled. 


AIR COMPRESSORS 


112,000 CFM I.R. Turbo 3.25 Ib., direct 250 
H.P., 440/3/60/3600. 

1—5600 CFM LR. PRE-2, gh omy 100 Ib. 
direct 930 HP Syn. 1 P.F. 230 60/3. 

1—-4690 CFM LR. PRE-2 48, 24527 100 Ib. 
direct 804 HP Syn. .8 PF 2300/60/3. 

1—3000 CFM GE Turbo 5 Ib. direct 90 HP 
440/3/60/3600. 

2—1400 CFM Sullivan WJ 8 Angle Cpd. 100 
psi 22/13x16 belt. 

1—900 CFM CP 100 lb. 9CP Portable Diesel 
Compressor, Pneu. tires. 


BOILERS 


1 —60 H.P. Ames Package 125 psi, 1 
2—200 H.P. Bigelow Scotch, 150 Lb. “Ori Fired, 
1940. 
1.300 H.P. Keeler CP, 160 Lb. Stoker 1940. 
1 350 H.P. Keeler CP, 160 Lb. Oil Fired. 


“Everything from a Pulley to a Powerhouse” 


THE O'BRIEN 


REGISTERED 


MACHINERY'CoO. 


U S$ PATENT OFFICE 


PHILADELPHIA'S LEADING MACHINERY DEALERS & EXPORTERS 


1s 47N.DE LAWARE AVE., PHILADELPHIA 25, PA. 
@ Telephone GArfield 6-1150 © Cable Address O BRIEN PHILA. 


AFFILIATED WITH SOC EXPANSO INDUSTRIAL SOL AMERICANA LTDA RIO DE JANEIRO—BRASIL 
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“JHE O'BRIEN S TORY’ 
: 
200 
1000 West. 1280 
600 West. cs 
1000 GE 13200 2300 1 = cw 
(We : 350 GE.  MTIS 2300 400 
500 GE 13200 2300 1 cE Syn. 22 ay 
333 (New) 2400 480 1 = 
333 GE 13200 2300 1 an” 
250 West. 13200 2300 1 Wert 
200 GE 7200 120/240 1 = 
200 GE 13200 2300 1 est. 
200 Mal. 2300 220/440 1 
200 GE 13200 2300 1 
200 GE 7200 1 
150 GE 33000 220/440 1 
150 Niag. 2400 240/480 1 
100 West. 11000 480 1 
100 GE 7200 120/240 1 
100 GE 2300 115/230 1 tins ge 
75 Mal. 22300 115/230 1 
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GET MORE FOR YOUR 


MONEY FROM 


HEMPHILL GUARANTEED 


EQUIPMENT 


TRANSFORMERS—60 Cycle 


Qu. KVA Make Type Ph 
1 1500 GE Pyranol 3 4150x2 
2 #750 GE HT 3 4150Y 240 
1 Kuhl OISC 1 4600x2300 
2 400 Pitts. 1 2400/ 4800x240 /480 
1 333 GE OISC 1. 13200x220/4 
& 333 West OISC 1 2300/575 
1 225 Stand OISC 1 440x220 
1 200 iE i 3 2300x220 
1 200 Pitts. ODSC 1 4000x110/220 
1 200 Mol. ¢ 1 2300x220/440 
2 200 Al. Ch OISC§ 1 480x120/240 
150 Pitts. OL 1 240x120/240 
100 «West 1 13.200/7- 220, 440 
100 Wagner 1 240x120/ 
100 r. 1 15000x2300 
100 GE Auto 1 4150Y2400 
3 50 GE H 1 2400/4800x120/240 
50 iE H 1 13750x125x2 
50 Al.Ch. ODSC 13530x120 
50 =Pitts. Sub 13530x120/2 
50 Amer. OISC 1 6600/ 18200x220/440 
50 Amer. WF 1 240%: 240 0/30 
50 GE KS 1 
37 GE H 1 3200%110/220 
SYNCHRONOUS MOTORS 
Qu. H.-P. M Speed Type Volts 
1 300 El. Mach 720 TEFC 2200 
1 150 G 720 ATI 300 
1 150 GE 1800 Ts 23 
1 150 Ww 220 


MOTOR GENERATOR SETS 


Qu. KW Make Speed DC Ac 
1000 Whse. 720 2300/4150 Syn. 

1 1000 GE 514 600 2300/4150 Syn. 

1 150 GE 1200 125/250 2300 Syn. 

1 1s hse. 125 4150 Sy 

1 125 CW 1200 125 220/440 SC 

1 100 GE ¢ 250 2300 Syn. 

1 94 GE 1200 60 4150 Syn 

1 30 GE 900 230 220 Syn 

2 30 GE 1200 125 440 SC 


SLIP RING MOTORS 


Qu. H.P Make Speed Type Volts 
400 Whse 450 cw 550 
250 Whse 600 Cw 440 
200 Whse 600 cw 440 
200 GE 600 MIT 440 
150 AC 1800 2400 

1 100 GE 600 IM 440 

1 400 IM 

1 75 GE 500 440 


SPECIAL WELDING 


1—150 KVA GE, type KW, 
1 ph., 550 V, sec. 12.22/6.05 
V, Thryatron Spot and Seam, 
Control CR 7503 


MOTOR GENERATOR SETS 


150 KVA Westinghouse 275 V, D.C. 3/60/2300- 
1200 RPM 


150 KVA Allis Chalmers 275 V, D.C. 3/60/2300- 
1200 RPM 


ROTARY CONVERTERS 


1000 KW, G.E. 600 V, D.C. 900 RPM, 6 PH. in- 
terpole, Type NCC with transformers 13,800 V 


4—500 KW WH 600 V, D.C. 1200 RPM, 6 PH. 
Interpole, Type HCC, with transformers 27,600 
V. Automati Itchboards and tle brush 
lifters. 


SYNCHRONOUS MOTORS 3/60/2300 
3-125 HP G.E. Type TS, Form PK, P.F.—i— 
900 RPM 


i—175 HP G.E. Type ATI, Form PB, P.F.—i— 
450 RPM 


1—400 HP W.H. Form IS\P.F. 8—P.B. 900 RPM 
6—175 HP W.H. P.F.—!—3600 RPM, 440 V 


PARTIAL STOCK LIST — SEND US YOUR INQUIRIES 


T.E.F.C. — MOTORS 

QTY. HP MFG. FRAME RPM TYPE 
' 40 Cent. 444 1750 sc 

3 30 Armour 445 900 K 

30 405 1800 Q 

t 20 Deleo 405 900 

10 15 G.E. 326 1800 KGXP 
15 5 W.H. 254 1750 cs 

17 5 Cent. 284 1150 SCxP 
5 3 G.E. 225 1750 KGxXP 
7 2 G.E. 225 1750 KGXP 


MOTORS, GEAR HEAD A.C. 


2 HP Link Belt, Size 0M30, XP, 3/60/220/440- 
45 RPM—R.B. 
5 HP Link Belt, Size OM30, 3/60/220/440- 
84 RPM—R.B. 
HP W.H. TEFC, 3/60/220/440-580 RPM—R.B. 
20 HP Link Belt, Size DM70, 3/60/220/440-74 
RPM—R.B. 
20 HP W.H. TEFC, 3/60/220/440-194 RPM—R.B. 
40 HP G.E. TEFC, 3/60/220/440-561 RPM—R.B. 


GEAR REDUCERS 
3—Falk, Type 11HCP, 200 HP, Ratio 10:1 


BUCKEYE 


1015 to 1021 PAPIN STREET 


CHESTNUT 3110 


Crading 


ST. LOUIS 2. MISSOURI 


GUARANTEED GOOD BECAUSE REBUILT AND TESTED BY 
HEMPHILL ELECTRICAL ENGINEERS 


SLIP RING MOTORS—[Con't) 


1 75 GE 1200 MT Vert. 220 
60 GE 1750 MT 220 

60 GE 900 MT 440 
1 50 GE 1720 MT 220 
1 50 Whse 900 CW 220 
1 50 GE 1700 =MT 220 
1 50 GE MT 220 
1 40 GE 1200 =MT 220 

REDUCTION GEAR 

1—150.H.P. Terry Rates. ratio 5.4:1 type XA 


435 input 80 output RP 


SPECIAL M.G., A.C. WELDER 

1—176 KVA Whse., 220 V. 57 PF, 1200 RPM, 
1 ph., with 75 HP Slip Ring, 440 V, type 
CW, Exc. & Control w. flywheel. 


“FOR POWER" 


{HEMPHILL £.CO. 


1604 Sird STREEY NORTH BERGEN, N. J 
PHONE New YORK LONGACKE 5.3227 
PHONE NEW JERSEY UNION 3.2600 


STEAM TURBINE 

GENERATOR UNITS 

3 phase, 60 cycle 

5,000 KVA General Electric noncondensing 
extraction, 600 Ibs. steam pressure, 750° 
FTT, 125/150 Ibs. extraction, 0-50 Ibs. 
exhaust, 13,800/4000 volts. 
2,500 KVA Westinghouse condensing, 200/ 
400 Ibs. steam pressure, 700° FTT, 2400 
volts, with surface condenser. 
1,563 KVA General Electric noncondens- 
ing, 250 Ibs. steam pressure, 700° FTT, 
15 Ibs. exhaust, 2300 volts. 
1,250 KVA Allis Chalmers condensing ex- 
traction, 250 Ibs. steam pressure, 600° 
FTT, 25 Ibs. extraction, 480 volts with 
surface condenser. 


UNIFLOW GENERATOR UNIT 
3 phase, 60 cycle 
750 KVA Allis generator, 240/480/600/ 
2300/4160 volts, 277 RPM direct con- 


nected to Ames vertical uniflow steam en- 
gine. Still installed—Excellent condition. 


GENERATORS 
3 Phase, 69/240 Cycle 


2500 KVA G.E. 60 cycle, 2400,'480 volts; 
3600 RPM 


2859 KVA (3) G.E. 240 cycle, 4160 volts, 
4800 RPM 


4600 KVA G.E. 90 cycle, 2400 volts, 5400 
RPM. 


Write, wire or phone: 
INTERNATIONAL POWER 
MACHINERY COMPANY 


Union Commerce Bidg., Cleveland 14, Ohio 
Telephone: Main 1-9514 
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LAL 
; Member of the National Industrial Service Assn., Inc. cs 
| Anything in ELECTRICAL EQUIPMENT ie 
Mais 


CHICAGO 


SEARCHLIGHT SECTION 


FEBRUARY 1953 


PUBLISHED BY CHICAGO ELECTRIC CO. - 


THE HOME OF GUARANTEED REBUILT POWER EQUIPMENT 


GUARANTEED ‘“‘REBUILTS” GIVE A-1 PERFORMANCE 


MODERN PLANT, LATE-TYPE MACHINES AND EXPERT 
WORKMEN ARE AN OUTSTANDING COMBINATION 


CHICAGO ELECTRIC’s plant is modern in every sense of the word... it 


is fully equipped with the latest type machines and testin 
it is staffed with competent and experienced workmen, 


equipment 
his combination 


of machines and men has provided users of electrical power equipment with 
@ guaranteed and outstanding service for over 42 years. 


D. C. MOTORS 


Mill Bearing 
Reversing 
Make 
Westgh. (Tandem) 
Westgh. 


Volts 


Mill Type—Non Reversing 


Make Type Speed 


Wi h. (600 v 200/400 
Westen, {80 MCF 130/528 
230 Volts—Constant Speed 


Make 
oR 


= 


= 


NY OTHERS — 1 HP AND UP 
ALSO AND 115 


IF YOU DON'T FIND WHAT 
YOU WANT LISTED 
WIRE, WRITE OR PHONE 
TODAY! 
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COMPLETE STOCKS ON HAND 
CHICAGO ELECTRIC’s modern plent 
also houses one of the nation’s largest 
stocks of guaranteed rebuilt power 
AC & DC MOTORS, 

G. SETS, GENERATORS, CONVERT- 
ERS, COMPRESSORS, HOISTS, PUMPS, 
TRANSFORMERS, CONTROLS and other 
allied equipment . . . so, whatever you 
need and whenever you need it. . . 
be sure to check with CHICAGO 
ELECTRIC first! 


TRANSFORMERS 


Make Ph. Pri. Secondary 


120/240 


SLIP RING 


MOTORS 


3 Phase, 60 Cycle, 220 or 440 Volts 
(*2200 Volts or Higher) 


= 


38 


300 
300 
250 
200 
200 
150 
150 
125 
125 
100 
100 
75 
75 
75 
60 
50 
50 
50 
50 
50 


Fairbanks-M 


G.E. 


1504U 
UAB (Vert 
IM 
MT532 


Cr.-Wh. 
450 G.E. (3-unit) 
400 A.C. 
250 Westgh.-G.E. 


ts 


8 


w 


440/550 
220/440 
220/440 


DC To AC 
100 


75 
1256 


ENG. GENERATOR SETS 


KVA Make Type Volts Speed 
300 Gen. Motors &-268A 480 1208 
100 Gen. Motors 1200 
100 Gen. Motors 3- 1200 


Westgh. 2300 
Westgh. 240 


PHONE: CANAL 6-2900 


1320 West Cermak Road, Chicago 8, Ill. 


SQUIRREL CAGE 


MOTORS 


3 Phase, 60 Cycle, 220 or 440 Volt 
(*2200 Volts or Higher) 
Speed 
3600 
1800 
1800 
720 


o 


GE. 
60 *Westgh. 
AC. 
Hundreds of Smaller Motors! 


AC SYNCHRONOUS 


MOTORS 


3 Phase, 60 Cycle, 220 or 440 Volts 
(*2200 Volts or Higher) 


Make Type P.F. Speed 
10 514 
900 


750 


H.P, 


2500 
1420 
720 


on 


EM 
1038 
TS6184 
ATB 
15VRN 
ARC365 1.0 


AC SYNCHRONOUS 


GENERATORS 


3 Phase, 60 Cycle, 220 er 440 Voit 
(*2200 Volts or Higher) 

KVA Make Type P.F. 

3 


Speed 
500 *G.E. 720 
1750 *Westgh, 
1500 G.E. 


720 


720 
1200 
900 


20 00 00 20 0 0 G0 


4 
as 
ifs "GE iM. 720} 500 *A.C. 63168 W 
GE. IM15A 600 | 200 A.C. ARWWT 
* G.E MT356 900 | 150 A.C. AR 
‘ Westgh CW762C 900 | 125 AR226 
~ G.E IMI1A 1800 | 125 GE. IK 
i ‘ GE. IM14 450] 100 US. CFU (Vert) 
1000 G.E. (3-unit) 11000 13744/ 
1000 West. (3-unit) 11000 137 
2300 120/ 
200 Ridgeway 2 
150 GE 2300/440 
H.P. 150 G.E 2300/4000 125 
1750 550 100 G.E. (25 cy) 
1000 Westen. 90 G.E. 440 *G.E.(25¢ey) ATI 
‘ 75 AC. 440 700 Ts975z 1200 
60 A.C 2300 600 *G.E. TS7640 [0 900 
60 GE. 440 400 Wesigh. 22E38 [0 900 
H.P. 40 Cr.-Wh. 220 300 G.E ATI ‘8 900 
1 40 A.C. 220 300 Ideal SNS oO 257 
500 40 G.E 220 190 El-Machy. 28 
25 Westgh. 2200 125 *El. Machy. XXX 0 900 
Speed! 000 Westgh. 3 4800 480 | 20 Bogue-G.F. 250} 100 Cr.-Wh. 
ELC 7501850 Westgh. 3 455 | 20 Bogue-G.E. 250 100 Westgh. 
Marine 1200 20 Bogue-G.E. 125 100 G.E. 
RC19 575] 300 3 13800 240/480 20 Fynn-W. 
MDG106 4851 300 GE. 3 ‘2400 340/480 15 Ideal 
700] 200 Wagner 1 2400 575 30 235 | Century 
Soe 100 Pitts. 2490 575 115 
30 MD104 725 
25 CD93 1200 
25 G.E. RC32 800 
25 Westgh. SK100L 1100 
25 Westgh. 8K133 5751 GPM Maeke Type 
800 Worth 6DS 925 tt" 
500 Manistee H 250 ft 
300 Al.-Ch. NMZ 800 ft. 
300 *G-E. ATI 
1124 *G.E. ATB 
100 *G.E. ATB 900 
60 Fairbanke-M: B 4 
55 G.E. ATB 1 
50 GE. ATB 1200 
50 Westgh. 1200 
293 


"7x7 AIR COMPRESSOR 


Ingersoll Read 7x7 Class ERI—100#—with 


or without drive. 


1—400 KW Westinghouse 500 V. DC 750 
RPM 800 Amps. Moter—580 H.P. Synchre- 


neous 3 Ph. 25 cycle 440 V. 750 RPM. 


ANODIZING M.G. SET 
33 KW Gen. Elect. Type BR. Form C 60 V. 
DC. Direct connected te 50 HP 3/60/440, 
1800 Gen. Elect. Meter. 


400 HP GEAR REDUCER 

1—400 HP Nuttall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer— 
6-1 Ratio at 900 RPM with High Speed 
Sheft Extension fer Broke. 


400 HP SYNCH. MOTOR 
1—400 HP Westingheuse Synchronous Metor. 

3/60/2300/900 RPM. Unity P.F. with di- 

rect connected exciter—Late Type. 

55" LIFTING MAGNETS 


2—55" Cutler Hammer Magnets 250 Volts DC. 
Excellent Condition. 


350 KW GENERATORS 
2—350 KW General Electric Generators 
Type MPC, 250 Volt DC, 720 RPM 
Single Bearing Machines. 


MOTORS 

60-50-25 Cycle im Stock—Ali Sizes. Slipring— 
Squirrel Ca hronous. Ail types of 
Contre! Equipment. 

100 HP Slipring 3 Bearing 3/60/ 
220/440/43 


100 HP Gen. eegete Type | ferm K 3/60/ 
2300/600 


100 HP Gen sae Type KT 356 3/60/2200. 
900 RPM. 

25 HP Gen, Electric Type | ferm K 3,60/ 
440/720 RPM. 

125 HP G. E. Type KT 3/68/2300/1200 RPM. 

150 HP G. E. Type KT 3/60/440/500 RPM. 


150 HP Gen. Type | form K 3/60/ 


200 HP Gen. Electric Slipring Type | form M 
3/60/440/600 R 


200 HP G. E. Type at 3/60/440/600 RPM. 
250 HP G. E. Type KT 3/60/440/720 RPM. 


T.E.F.C. MOTORS 


60 CS-687 3/60/440/900 


50 HP Ideal New. 3/60/220/440/1800 


2—20 HP Lowis Allis ES. 365 3/60/220/440/ 
1800 X-Preof 


15 HP Lewis Allis EX-364 360/220/440/1800 
X-Preef. 


125 VOLT DC MOTORS 


1—100 HP 125 Velt DC 
850 RPM Bell Beer 


1—150 HP Crecker weet 125 Veit DC 850 
RPM Bell Beeriag. 


Will make 1206 RPM 125 Volt Generaters. 


ERIE ELECTRIC CO., INC. st. 


DC CIRCUIT BREAKERS 
1—1000 AMP. Condit. 2 Pele 

1—1600 AMP. Condit. 2 Pele 

1—1600 AMP. Westinghouse 2 Pole 
1—3000 AMP. Westinghouse 2 Pole 


333 KVA TRANSFORMERS 


4—333 KVA Gen. Elect. Transformers Type H 
Ferm VRW Primary 2400/4800 Secondary 
240/480 Single Phase 60 cycle with Taps 
Immediate Shipment. 


REBUILT TRANSFORMERS 
3—100 KVA Pittsburgh 1/60/4800/230/460 


3—75 KVA Pittsburgh 1/60/2300/4000Y/ 
230/460 


KVA Moloney 1/60/4800/230/460 


3—50 KVA Westinghouse Type S. 1/60/ 
2300/230/460 


3—100 KVA G.E. 1 ph., 60 cy. 2400/4160 
pri. 120/240 sec. 


3—1667 KVA Wagner 1 pb., 25 cy., 23,000 
pri., 575 sec. 


BUFFALO, N. Y. 


MOTOR GENERATOR SETS 
Two 75 KW GE 250/125 v—3/60—220/440 v 


NON-CONDENSING 
TURBO UNITS 
1563 KVA GE 3/60-2300 v 
937 KVA GE 3/60-480/240 v 
625 KVA Al. Chal. 3/60-480 v—Elliott 
300 KVA Al. Chal. 3/60-480 v—Elliott 
250 KVA GE 3/60-480/240 v 
125 KVA GE 3/60-480/240 v 
125 KVA GE 3/60-480/240 v—30+ bp 
62 KVA GE 3/60-240 v 
20 KVA GE 3/60-240 v—Terry 


BLEEDER TURBO UNIT 
1563 KVA GE 3/60-2300 v—250#—12# bp 


POWER PLANT EQUIPMENT CO., INC. jien'vor.¥. 


MODERN DIESEL UNITS 480/240 V 


375 KVA Elec. Mchy-Buckeye 8 cl. 
312 KVA (2) Wghse-Worthington 6 cl. 
250 KVA Elliott-Buckeye 5 cl. 

220 KVA (2) Wghse-Buckeye 7 cl. 
187 KVA Ideal-Buckeye 6 cl. 


75 KVA (2) General Motors 

50 KVA GE-Caterpillar 

50 KVA (2) GE V belt—60 HP F.M. 42F 
37 KVA General Motors 


125 KVA (2) General Motors Model 268A, 
440/220 volts, 1200 RPM; dir. con. exciters, 
Switchboards (Never Used.) 


45000 LB (3) B&W-F19 integral Furnace, ett 
30000 LB (2) on (package) 2 


BOILERS 


309 HP Comb. Engr. 1 

300 HP Keeler, CP i008 

255 HP (2) Comb. Engr. 200% 

125 HP Erie City (packaged VL) 200% 


BOILER FEED PUMPS 


1—Lecourtenay 675 G.P.M., Type 4M 8B, 5 
stage, 1100 Ft. 


1—Worth. 740 G.P.M., type WCS-2, 5”, 
2250 Ft. Hd. 


1—Worth. 700 G.P.M., type UNS-I, 6 stage, 
6". 1550 Ft. Hd. 


2—I. R. 200 G.P.M., 2, 1375 Ft. Hd. 


Pumps above are mounted on basis for 
motor or turbine drive. 


We have about 200 various size cent. 
pumps on hand, turbine, motor, and gaso- 
line driven. Send us your inq. 


DALTON SUPPLY CO. 
2829 Cedar St. Phila. 34, Pa. 


ELECTRICAL CABLE 
@ For every Industrial and Oped application. 
@ Special constructions. Odd lengths. 
@ Large stocks on hand of hie y voltage, lead cov- 
ered cables not ordinarily washed . Your regu- 
lar suppliers. 
@ Cut to length. Reasonably priced. 
UNIVERSAL WIRE AND CABLE CO. 
2668 N. Clybourn Ave., Chicago 14, Ill. 


SINCE 1912 


—-TRANSFORMERS-— 


BOUGHT AND SOLD 


We carry a large stock of transformers, and invite your 
inquiries. New Transformers built to your specifications. 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 
One Year Guarantee. 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 


CINCINNATI 27, OHIO 


REFRIGERATION UNITS 
TWO PRACTICALLY 
NEW WORTHINGTON CARBONDALE 
REFRIGERATION 
COMPRESSORS 
300 Ton Freon 
Ideal for large plant or office building 
WILL SACRIFICE 
WINSTON MACHINERY CO., INC. 
326 WEST OHIO STREET 
INDIANAPOLIS, INDIANA 
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SEARCHLIGHT SECTION 
MOTORS - GENERATORS - TRANSFORMERS i 
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SEARCHLIGHT SECTION 


3000 KW., 400 psig.. WESTINGHOUSE, 700°F.TT. Turbo-Generator 
A Complete Perfect Condition Unit: IMMEDIATE DELIVERY 


Above is Westinghouse Condensing 3000-KW. @ 80% PF., 3750-KVA., 400¢ psig., 700°F. TT., Voltage 3/60/2300/4160. Auxiliaries, 5500- 
sq. ft. Westinghouse, 2-pass Surface Condenser, Switchboard with Instruments with DC. Control Panel, 35-KW. Direct Connected Exciter. 
3500-GPM. Circulating, also Condensate, pumps, both Motor Separated, set of 2-stage Air Ejectors. A Very High Grade Unit in Splendid 
Condition throughout. Send for Drawings Today. Immediate Delivery. 


OUR SPECIALTIES: Turbo-Generators, Boilers, Diesel Engines. We Carry Large Stocks in These Three (3) 
Lines at all Times. 


BELOW IS A PARTIAL LIST OF OUR PRESENT STOCK. 


TURBO-GENERATORS: ALL 3600 RPM 
CONDENSING NON-CONDENSING 


500-KW. C. 150/200 psig. 480-V 
500-KW. WE. 150/200 psig. 480-V 
625-KW. -E. 160/200 psig. 480-V 
750-KW. 150/200 psig. 480-V 
750-KW. . 140/200 psig. 2300-V 
750-KW. 150/200 psig. 480-V 
750-KW. C. 150/200 psig. 2300-V 
750-KW. E. 150/200 psig. 480-V 


DU PONY O 


500-KW. 125%:10/15 BP. 480-V 
500-KW. 175%:10/15 BP. 480-V 
500-KW. le 250/400:1252 BP. 2300-V 
750-KW. 125$:10% BP. 480-V 
1000-KW. 125:15 BP. 480-V 
1250-KW. - 200/250 psig, 20% BP. 480-V 
2000-KW. 250/350%:35% BP. 2300-V 
2500-KW. 150/175¢:152 BP. 2300-V 
3000-KW. 42527S50F:60¢ BP. 13200-V 
1000-KW. 175/250 psig. 2300-V 4000-KW. 425%. 75° FSH. 60¢ BP. 13200-V 
1000-KW. C. 125/200 psig. 2300-V 


1500-KW. <. 150/200 psig. 2300-V BOILERS, ETC. — 


2000-KW. * 3 175/200 psig. 2300-V 1—Springfield, Same as NEW, 615-HP., 42,500% Steam per Hr., 
2000-KW 4 150/200 psig. 2300-V operated 60 days only. Working pressure 275¢. Riley Stoker. 


Complete with all Trim. 
2500-KW. Ki-u 150/250 psig. 2300-V 2—B&W, 1000-HP, 225 working pressure. Excellent condition. 
3000-KW. - 150/250 psig. 480-V 2—B&W, 604-HP., Good for 25%—Continuous overload rating or 
5000-KW. G.-E. 150/200 psig. 2300-V 750-HP. Above are Sectional Headers. 


— 


PLEASE SEND YOUR SPECS. FOR: DIESEL ENGINES, BOILERS, MOTOR GENERATORS, PUMPS. 
Our New Complete Stock List Just Recd. A Postal Brings it. 


CHARLES WEAVER 


TELEGRAPH 4145 Penobscot Building, Detroit 26, Michigan 
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SEARCHLIGHT SECTION 


MOTORS—M. G. SETS—TRANSFORMERS 


ENGINEERED AND REBUILT BY EXPERTS IN OUR OWN PLANT 


SYNCHRONOUS MOTORS 


Qu. H.LP. P.F. Volts R.P.M. 
1 6000 100 2 90 
1 3000 50 4800, 2400 720 
: 2100 100 2300 360 
“ 1750 100 2300 3600 
1 750 80 2300 450 
t 600 100 440 360 
I 700 80 2300 720 
250 100 2300 514 
| 200 80 440 1200 
187 80 440 720 
i 150 100 2200 900 
1 150 100 550 600 
120 550 450 
2 135 80 4000/2200 1200 
3 125 El. Mehy. 100 4800/2400 900 
1 125 sO 2200 900 
100 Whae. 80 440 1800 
Ideal +4 900 


100 G.E. 600 
With these we can su) ee | Sem! on full 
magnetic reduced or full voltage control. 


CAGE MOTORS 


Phase — 60 Cycle 

Qu. HP Type Volts R.P.M 
1 400 Cont NZ-806 2300 1200 
1 400 G.E K 2200 v5l4 
1 400 GE. KT-412 2200 50 
1 200 Whse. CS-890 2300 1780 
200 Whse CS-873-C 2 1200 
1 200 ALCh ARY 440 600 
2 125 ALCh AR 200 1750 
1 125 ALCh AR 514 
i 125 40 430 
2 100 Whse. Cc 3-C 440 1750 
1 00 ALCh AR 550 720 
1 100 Whse. C3-938 2200 514 
1 100 F.M H-241 440 

2 75 ALCh AR 2200 1705 
1 78 G.E 1-K 440 

1 75 ALCh. AR 2200 720 
Srecial—1 (new) G.E. Vertical KF-574. 2200-Voit 

580 R.P.M. . enclosed, hollow shaft. 


MOTOR GENERATOR SETS 
KW Mi: RPM VoltsDC Volts AC 
2400 2400/4800 

1500 4150/2300 
11000/6600 


¢ 
rf 


100 Dele 


= 


25 Al. Ch 250 440/220 
We can furnish any of these sets with exciters and 
VARIABLE VOLTAGE CONTROL engineered and 
rebuilt to your requirements. 


Motor Generators of modern design, complete with 

control—still on their a foundations—avail- 

able for shipmen 

(3)—G. E. 1500-KW, 250- voc, 514 R.P.M., epd., 
A pole face windings, 2100-HP syn. 
motors, .8-PF, 13,200-V, 3-p, 60-cy. will re- 
connect to 6600-V. or 4160-V. 


TRANSFORMERS 


Qu. KVA Make Type Phase Voltage 


3 833 WhseOISC 1  66000/59400-2300/4160 
1 2750 G.E. H 3 13, 800-2400/4 160Y 
3 250 Packard A 1 13,200-2200 

3 150 Packard. A 1 2300-230/460 
3 3,000-2300 

3 H 2400-1207 240 
40(new) 33 _ALCb OISC 2400-120/240 


SLIP RING MOTORS— 
CONSTANT DUTY 
3-Phase — 60 cycle 


Qu. H.-P. Make Type Volts R.P.M 
1 1800 G.E, MT 498 2300 357 
i 12 G.E. MT 26 2200 277 
2 1000 ALCh. ANY 2200 235 
1 S00 3.E. MT 2200 440 
1 700 Whse cw 2300 720 
1 600 G.E MT 20 2300 360 
1 ) ALCh ANY 2200 514 
2 500 G.E 1-16-M 2300 450 
1 4 G.E. MYT 412 2200 440 
1 250 Whase. CW 937 440 1200 
1 250 AL.Ch. AN 440 720 
1 25 G.E. MT 414 2200 300 
1 125 Whse CW 870 2200 

1 Whse CW 766 1200 
1 100 F.M. H 20C 440 900 
2 G.E. 1-15A-M 2 


DIRECT CURRENT MOTORS 


Qu. H.P. Make Type R.P.M. 
jess 3000 Whse. nel, (Rev.) 600 
Lees 2400 Whase. Enel. (Rev.) 600 
15 Whse. Encl. (Rev.) 600 
1200 Whae. (Rev.) 600 
4*** 800 Whase. Ienel. (R ) 600 
1 350 CD-169-A 
1 200/250 Kl. Dy No. 22 400/ 1200 
1 250 G.b. MPC 25/975 
200 MPC 1200 
1 200 W hse. Mill 300/1260 
1 180 MPC 
jose 125 Whase, SK-190 600 
2 125 Whse, SK-184 575/850 
90/160 GLE. MPC 625/ «+25 
100 Ret. 10507 4007/1200 


All above 230-V DC except where marked*** 
***—Pedestal bearing mill design 525/600-VDC. 
Rev.—designed fur mil! reversing service 


2508 2: 
1—1,000 K 200% 4160 V. N.C. 
Ew 1940. 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


—20, 13,200 V. 

KW’ 13.000 V. i— 300 KW 1252 250 V. D.C. 2—50,000% 275% (1949) 
j— 5.000 KW 275# 11.500 V. 2— 120 KW 240 V. N.C. 3—15,000% 275% (1945) 
i— 4,000 KW 400% 23 1-300 H.P. 250% (1938) 
i— 3,000 KW 4252 13,200 V DIESEL GENERATORS 


1—!000 KVA 2400 volts 
3-— 500 KW 480 volts 

1— 400 KW 480 volts CRANE 
1— 300 KW 2400 volts 
2— 75 KW 240/480 V. 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., v. S$. Machy. Bidg., 140 Federal St., Boston 10, Mass. 
HE BUYERS usr BE SATISFIED—ALWAYS 


2—250 H.P. 200% (1940) 
1—84” HRT 150% (1942) 


1—16 Ton Span 30’-10'2" 
Hand operated 


LATE TYPE 
MOTOR — GENERATOR SET 


500 KW, 240 velt D.C., 900 RPM. Westinghouse 
Compound Weund. Serial Ne. 4979932. 714 HP, 
Syn. Meter 3/60/2200 velt, 80% P.F. Serial Ne. 
4979926. With Mag. Reduced Voltage Starter. Fac- 
tery Built Set. 


MECHANICAL SPEC. 
Base: 12544" long and 50° wide 
Overall Height: 60%” 
Weight: 21,600 Ibs. 


BENSON-WILIMZIG, INC. 
1708 North Eighth St., St. Louls 6, Mo. 
Phone Garfield 4290 


GET A 


COMPRESSOR 


STATIONARY — PORTABLE 
from COMPRESSOR MEN 
20 LBS. to 3000 LBS.— 

30 CFM to 2500 CFM 
ELECTRIC—STEAM—DIESEL—GAS 


AMERICAN 50 YEARS’ RECORD 
GUARANTEES SATISFACTION 


Have Your Compressor Rebuilt 
By Compressor Men 
Sell @ Buy @ Trade @ Rent 
AMERICAN AIR COMPRESSOR CORP. 
Dell Ave. & 47th Street 
North Bergen, New Jersey 


DIESEL GENERATOR SET 


600 KW D.C. GENERAL MOTORS, Model 12/567. 
Westinghouse Generator, 500 volt, 720 RPM, Elec- 
tric Start. Unused. 


Various sizes in stock, AC & DC Units. 


ALJON ELECTRIC DIESEL CO. 
904-10 Pacific St., Brooklyn 38, N.Y. ST 3-6515 


NOW LIQUIDATING 


Equipment from Closed Brewery 
Marion, Indiana 


1—I-R 7x7 Air Compressor, 15 HP motor. 

i—Carbondale 10xi0 Vert. twin cylinder Ammonia 
Compressor, 82 ton, 75 HP motor 

'—Carbondale 9x9 Vert. twin cylinder Ammonia 
Compressor, 60 ton, 60 HP motor. 

—— Fermentation Gas Collector with 8 stor- 
age t ME 2452 W 


anks 50 cu. ft., 
5—Niagara Spray Cooler and Fan Cooler Units. 
ney ve 5”, with 40 HP moter, 1000 GPM 


lee Dry Type Transformers, 100 KVA 
& 150 KVA. 


Lot of Welded Steel Storage iy (closed) a 
gal., 10,500 gal., 11,300 gal. and 12,700 gal. 
of Welded Steel Tanks, x 

2’9” deep, open top, flat bottom. 


FOR SALE FROM PHILA. STOCK 
2—1-R Motorblowers, type FS-538; cap. 4000 CFM 
@ 3# Pr 


i—Penn Steam %ooster Compressor 4x5 

i—Terry Steam Turbine, 10 Hi 

1--Coppus Steam Turbine, 8 HP 

i—Byron Jackson Bronze Deep Well Turbine Pump 
with 20 HP motor. 150 GP 

I—I-R #5-ALV Centrifugal Pump with 40 
HP motor. 850 GP 

R #1'%4-RVH Centrifugal Motorpump 

ith 20 HP motor. 200 GPM—200’. 


EQUIPMENT CORP. 


1422 N. 6th St. PHILA. 22, PA. 
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j 
514 600 11000/6600 
514 600 2300 
720 575 2300/440 
1200 125/250 440/2300 
) Whse. 1200 125/250 2300 
) Ridgway 900 275 2300 be 
Whee. 1200 125/250 440 
> GE 720 250 2300/440 
it ) Whse 1200 250 2300 
Al. Ch 1200) =125/250 4000/2300 
1200 125/250 440/220 
) Ridgway 1200 275 4000/2300 ce 
CW. 1200 125 440/220 ‘ 
1200 250 440/220 
> Al. Ch 900 250 2300 ‘s 
BS W hse 900 75 2300 
| 7B. MAC CABE 
(CLARISSA STR 4.8300 PHILADELPHIA 40, PENNA. 
xt. 1702 Nen Con i 
3,000 KW 175# 550 V. Cd. 
i— 1,500 KW 150% 2300 V. Cd. 
k a 
i 
i 
| P E 
| 
296 


BOSWICK 
ELECTRIC CO. 


MOTORS 
REBUILT D.C. 230 


1350 
200. 


900 


AIR CIRCUIT 
BREAKERS 


10—1200 ampere, 3P 2T, 600 volt 
1-T-E air circuit breakers. 


M. G. 
D.C. 
Volts 


125/250 
125/250 
50 


220/440 


A.C. CONTROLS 


1—500 HP, >, 4600-3-60, G.E. CR-1034, man. 
red volt. starter. 

1—150 HP, 2200-3-60 Roller Smith mag. 
red. volt. starter, auto-transformer type. 

1—150 HP, Allen Bradley 220- a mag- 
netic, reduced voltage starte: 

1—100 HP, 440-3-60 G.E. CR-702271 wound 
rotor controller. 

2—Size 5 G.E. magnetic starters, 220 or 
440 v., NEMA 1 encl. 


D.C. CONTROLS 
230 volts 


2—200 HP G.E. magnetic reversing, dy- 
namic braking starters. 

1—125 HP Clark magnetic adjustable speed 
starter. 

1—New 100 HP Monitor magnetic, adj. 
speed starter. 

1—Westinghouse 75 HP, reversing, dynamic 
braking starter. 

3—75 HP plain magnetic 
starter, NEMA 4 encl. 

1—50 HP Ward Leonard mag. adj. speed 
starter, dyn. braking. 

1—New GE. 30 HP variable voltage con- 
troller CR 3270Y1, reversing, dynamic 
braking. 

1—30 HP G.E. Planer Control CR 4630Y1, 
reversing dyn. braking. 

(We can assemble any type D.C. control 

to your specifications) 


BOSWICK 
ELECTRIC Co. 


P.O. BOX 55 AKRON 9, OHIO 
Telephone—WaAlbridge 8-1195 


Serving 
American Industry 
since 1906 


“Check with WAGNER FIRST” 


PARTIAL LISTING OF LARGER ITEMS IN STOCK 


A. C. MOTORS 
Type Volts Speed 
2200/4000 900 
2200 614 
220/440 257 
6600/4000 1800 
440 900 
2200/440 
440 
2300 
440 
2300 
440 
2200/440 
2200/440 
2300 
2200/440 
2300 


320/ 440 


D. C. GENERATORS 
Mfr. Type 


j Whse. 
Allis Ch. b.b. EW 350 

Slip Ring Whse. SK191 

Sa. Cage Gen. Elec. RC 
Century b.b. 

Synch. 440 
Slipring 
Sq. Cage 
Sq. Cage 
Synch. 
Synch. 
TEFCSa. Cage 


> 


3 


wa 
Q° 


RC 
. b.b. New CDM93 
Gen. RC 
Star b.b. (10) SQ 
Slipring 220/440 DB. Cc. 
— L Gen. 
c. GENERATORS 60 E Gen. Elee. MPC 


fr. T Speed 1000 
Whse. syn. cond. 4000/2300 900 . Ch. b. 2 600/1000 
Elec. 2 0 0 = 
.E. 25 cycle 
Gen. Elec. A 480 900 6 SK 400/1200 
Allis. Ch. "30/15 Gen Ble.” 230 600/120 

6550/1200 
El. Machy. 


Gen. Elec. 
G.E, 25 cycle 480 Gen. flec. 

Gen. Elec. 3 Elec. 

Whse Whse. 

Gen. Elec. (2) : Star b.b. (3) SB ‘ 1750 
Gen. Elec. 2 2: Whse. SK150 0 3800/1200 
El. Machy. 2300 2! G.E. b.b. CDM93 1150 
G.E. 240/480 Whse. b.b. (2) SK97 550 900 


QUICK SHIPMENT FROM STOCK — LOW PRICES — FULL GUARANTEE 
Gearhead Motors — Controls — Transformers 


1435 W. RANDOLPH ST. MOnroe 6-1409 CHICAGO 7, ILLINOIS 
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50 E-D Bal! 
50 300/900 G.E. SI. 
50 400/1200 SI. 
35 400/1200 Ideal SI. 
30 250/1000 Whse. S. SI. 
30 350/1050  Whse. si. 

150 Motors 5 to 150 HP. Wp 
| SLIP RING = 

50 720 220 Whse. 
40 900 220 G.E. OS 
SYNCHRONOUS 
HP RPM Volts Mfg. Type 
1400 1200 450 West. 100% 
720 900 2300 West. 100 cae 
200 200 440 G.E. 208 
200 1800 440 West. 100% Bap 
150 600 440 100% M-G SETS 
130 720 2200 GE. 80% Mfr. KW Mfr. input V Output Vv 
GE. 100% 760  Whae. 500 Whse.* 2300 AC 250 DC 
700 360 G.E.* 2300/4000 AC 250 DC 
600 GE. 300 Whse.* 2300 AC 600 DC Peed 
500 GE. 250 Allis. Ch. 440 AC 850 DC 
500 «GE. 200 G.E.* 220/440 AC 250 DC pte 
500 200 Gen. Elec.* 220/440 AC 125 DC 
500 Al. Ch. 150 Whse.* 220/440 AC 125/250 DC es 
450 Whse. 105 Century b.b. 220/440 AC 70 DC 
2 400 100 Whse.* 2300/4000 AC 275 DC 
350  Whse. 100 Al. Ch. 220/440 AC 125 DC 
350 G.E. 100 Deleob.b. 220/440 AC 125/250 DC 
nw 300 Al. Ch. 100 Allis Ch.* 220/440 AC 50 DC 
500 Mfg. 300 El. Ma 60 Gen. Elec.* 220/440 AC 60 DC 
500 2300 Whse. 300 50 Gen. Elec. 220/440 AC 125 DC 
2300 Whse. 300 Whse. 50 Allis Ch. (2) 220/440 AC 125/250 DC 
3 2300 G.E. 300 =G.E. 45 Gen. Elec.* 220/440 AC 60 DC 
00 250 550 Whse. 300 Al.Ch.  Slipring 2300 514 | 40 Gen. Elec. 220/440 AC 250 DC 
r 150 250 440 Whse. 300 Slipring 440 360 | 30 Otis (5) 220/440 AC 250 DC See 
4 100 275 2300 Whse. 250 Slipring 2300 450 | 25 Whse. 220/440 AC 125 DC i 
a 40 250 220/440 GE. 250 Slipring 440 600 | 20 N.W. 220/440 AC 250 DC TRS 
30 125/250 2300/4000 G.E. 250 (2) Sa. Cage  2200/440 1200 | 20 Whse. 220/440 AC 600 DC 

Burke 250 2) Sa. Cage 1800 | 21 Whse. AC 85 DC 

el. ynch. 17 Gen. Elec. AC 125 DC ena 
Rel. 225 Synch. 220/440 600 
200 Sa. Cage 220/440 600 ate 

200 Sq. Cage 220/440 3600 | KW Speed 
200 1200 
200 900 ae 
200 
200 900 
200 1200 
J 200 700 
200 1200 
200 1200 

160 1200 
150 1500 
150 125 1150 
150 250 1500 
150 
150 
A. 250 500 
KVA 
1000 
625 
625 
600 
625 
485 
375 
350 
312 

q 

125 \ 
56 


CAGE, OPEN 
MOTORS 
HP avn” OLTS DESCRIPTION 
750 900 Westinghouse 
350 3600 2200 Westinghouse 
300 1200 2300 /440 Westgh., CS 
300 900 440 .E. 
200 490 2200 G.E.,-1 
125 3600 220/440 A-C 
125 1800 2200 A-C 
15 1200 440 G.E. 
100 1800 2200 Westinghouse 
100° 1200 2200 G.E.-KF544 
100 1200 2300/440 A-C, AR. 
100 720 a Westgh. 3 Brg 
85 3600 2300 G.E. 
60 3600 2200 G.E. 
60 1800 2200 G.E. 
50 3600 220/440 G.E.-4048 
50 1800 220 Triumph 
50 720 2200 Westinghouse 
40 1800 220/440 est.- 
40 900 440 
40 720 440 
35 3600 220 G.E.-KT 
35 600 440 ‘ 
30 3600 220/440 Westgh., 364 
30 1800 440 -KT3 
30 720 220 . 
30 514 440 Stanley 
25 3600 220/440 L-A 
25 1800 220/440 A-C, Fr. 365 
25 1200 220 A-C, AN 
25 900 440 G.E. 
25 600 440 G.E. 
20 3600 A-C 
20 1800 220/440 G.E. 
20 1800 220/440 G.E. 
20° 1800 Wesche. 
20 1200 220 Westgh.. CS 
20 900 440 A-C 
20 600 220 G.E. 
15 3600 220 G.E. 
15 1800 220/440 6.E. 
1200 imperial 
900 220 Howell 
*New Moters 


4 SPEED MOTORS AND CONTROL 
Century, ~ SCNMS504YS0IAV, 20 HP, 440 voit, 
3 Phase, 60 Cycle, 1700/1120/870/560 RPM, Multi- 
speed, ball uearias. With plugging switch mounted 
on shaft; motors en adjustable hinge bases. Control! 
—Allen Bradley, Magnetic. 


SLIP RING MOTORS 


HP RPM voLTs DESCRIPTION 
514 440 

375 800 2300 

350° 514 Fc, BB 

300 514 Al. Ch. 3 Brg. 

250 600 2200 G.E.-1178 

250 450 Cc.-W. 

250 450 G.E.-1-178 

250 300 2200 Al. Ch. 

200 1800 440 Al. Ch. 

200 600 440 West.-cW 

200 440 G.E.-1M 

200 514 440 West.-CW 

150 1800 2200 FM-H 

150 720 2200 Al. Ch. 

150 220 Wagner 

125 1750 2200 West.. CW 

120 900 550 Ideal 

100 720 440 Al. C 

100 600 2200 G.E. MT-562 

100 600 220 Wagn 

100 400 440 West. Elee. (GE) 


D.c. OUTPUT A.C. INPUT 
KW Voltage Description HP RPM Volts 
1500 «600 «G.E., MCF 2100 720 813200 
1200 525 Al. Ch.-G.E 2000 720 2300 
800 500 West., 3 unit 1200 120@ =: 2300 
800 250 Westgh 1200 1200 2300 
750 «6550 1070 900 2300 
750 500 Westgh. 1070 900 13200 
750 250 Westgh. 1070 900 8613200 


MEMBERS OF AMERICAN REBUILDERS ASSOCIATION, A MEMBER BODY OF a STANDARDS ASSOCIATION 


250 
io 300KW Gen.) 1200 1200 2300 
600 250 . 900 900 2300 
400 250 Westgh.-G.E. 600 1200 220/440 
300 250 G.E. 450 1200 2300 
200 125 G.E.,-Westgh. 300 720 2300 
200 125 G.E. (25 ey.) 300 730 440 
200 250 G.E.,-Westg 300 1200 440 
100 Delco-Westgh 150 1200 220 
100 G.E. 150 1200 220/440 
75 125 G.E. 15 1200 440 
50 c-w 85 1800 440 
47% 125 Al. Ch. 100 1200 2300 
40 Westgh.-G.E 60 1200 220/440 
35 125 G.E. 50 1800 2200 
22 125 Ch 33% 900 220 
20 115 G.E.-Al. & 30 900 220 
15 2 Al. Ch.- 25 1800 220/440 
PLATING AND ANODIZING SETS 
0.C. TPU A.c. ENO 
AMPS VOLTS RPM ODESCR. HP VOLTS DESCR. 
4000 2to8 425 Jantz & Leist 
2400 40/80 1200 Westgh. 290 440 WH Syne. 
1500/750 6/12 1200 Munning Loeb 15 440 — 
age 
1200 60 1160 Century 108 220/440 oak y. 
1000 60 1200 Century 100 440 — 
age 
1000 6 1200 Wagner = 
800 30 «6900 C- 40 220 c-w 
pe 1220 
680 {1 900 Westgh 15 440 -H. BB. 
600 50 900 E-M 40 440 A-C 
600 30 1200 W-E 30 440 GE 
600 30 «©6900 G.E. 25 440 GE 
500 40 1200 G.E. 30 GE-KT 
500 12 1200 Ideal 10 220 GE-KT 
500 6 GE Rectifier — 440 _ 
416 12 1200 HVW 7% 0 GE-KT 
400 40 1800 Hobort 25 220/440 Hobort 
208 62 1800 G.E. /' GE-KT 


DELIVERY 


CHARLES 


IMMEDIATE 


TRANSFORMERS 


STEAM — ELECTR 


COMPLETE POWER PLANTS 


1c — HYDRO — DIESEL 


“Export Orders Carefully Executed" 


TURBO-GENERATORS—Condensing—500 to 20,000 some extraction type, 


KW; 
pressures 200 to 450+. On WHAT SIZE SHALL WE QUOTE? 


TUREO-GENERATORS N 


300 to 3000 KW. 1504 to 


50+. 
some extraction with high back pressure. WHAT SIZE INTERESTS Yous 
STEAM GENERATORS—30000% to 1000004 per hr. to 450. 


BOILERS—Water Tube, Stirling & Straight Tube types 200 to 450+. 
Special 2 500 H.P. B&W Co. Stirling Boilers 200#+—excellent condition. 
BOILERS—Fire Tube, 100 to 300 HP. 100 to 250+. WHAT BOILERS? 


Quick Delivery, Various 


Rebuilt like NEW—Guaranteed 


Sizes 
Large Motors & Diesel Generators. 


Send us your INQUIRIES for ALL POWER MACHINERY 


B. REARICK 


30 CHURCH ST. 


Motor-Generators, Rotaries, Frequency Changers, 


NEW YORK 7, N. Y. 


Power plant 
electrical, 
erators, new 


FOR SALE 


equipment. Steam, Diesel, 
ilers, engines, turbines, gen- 
or used. 


ACHINERY COMPANY 
Jackson, Miss. 


150-200-250 HP Slip Rg. Motors—600 RPM 
Reclosing C. Breakers—600 to 2000 Amps. 
150 & 250 HP Self-contained Boilers 

Filter Presses—Oliver Unused—Shriver 
5—20 HP Slip Rg. Motors TCDPBB 

300 & 400 HP Low Head WT Boilers 

4’ Symons Cone Crusher—Revamped 


H. & P., 6719 Etzel Ave., St. Louis 14. Mo. 


A.C. MOTORS (3 Ph. 60 Cy.) 


HP MAKE VOLTS TYPE SPD. WDG. 
400 Ch 2200 514 
400 2200 450 S.R. 
300 2200/4000 IM 450 
200 220 CW 600 
150 220/440 600 Syn. 
125 West. 220 Syn. 
100 440 «IM 450 
D.C. MOTORS (250 V.) 

HP MAKE woG. TYPE SPD. 
400 G.E. Cpd. MPC 1000 
300 Cr, Wh. Cod. ccD 1000 
200 Triumph Cod. 450 
150 G.E. Cod. DLC 800 
75 G.E. Cod. 

60 West. Cod. 

20/25 West. Series K5 975/875 
64/74. West. Series K / 

M-G SETS 


West. 720 RPM 600 V. 
G.E 


G.E. 
225 KW G.E. 1200 RPM 125 V. Syn. 2300/4000 v. 
150 KW GE. 1200 RPM 250 V. Syn. 2300/4000 v 
100 KW Ridg. 1200 RPM 250 V v. 
75 KW West. 1200 RPM 250 V. Syn. 
50 KW G.E. 1200 RPM 250 V. Sa. Ce. *20/440v. 
35 KW G.E. 1800 RPM 125 V. Sa. Cg. 220/440v. 


MOORHEAD ELECT. MACH'Y. CO. 
P.O. Box 7991P Pittsburgh 16, Pa. 


Delivery. 


FOR SALE 


BY OWNER 


2000-KW., WESTINGHOUSE NON-CONDENSING TURBO-GENERATOR. 


Now Nozzled for 250% psig., 202 Back Pressure, 3 ‘60 '2300-V. With Mod- 
erate Changes Good for 4002 psig., 50£ Back Pressure. Condition GOOD. 
Complete Unit with Direct Connected Exciter, Switchboard, etc. Immediate 


ADDRESS FS-6617, POWER 
330 WEST 42nd ST., NEW YORK 36, N. Y. 


VARIABLE SPEED DRIVES 


FREQUENCY CHANGERS 
LOW-VOLTAGE GENERATORS 


ELECTRIC CORPORATION 
EPT. P, Box 133, IND! *NAPOLIS, IND. 


BOILER 


1037 HP-700 ib. B & W 
~ Type IF Spreader Stoker. 


Complete Accessories and Auxiliaries. 
MERRILL and COMPANY 
407 S. Dearborn St. Chicago 5, Ill. 


Telephone HArrison 7-8289 
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SEARCHLIGHT SECTION 
if HARRIET ST. CINCINNAT! 3,OHIO 
MOTOR GENERATOR SETS | 
400 KW Po Syn. 3/60/2300 v. er 
300 KW Syn. 2300/4000 v. 
Ams 
298 


TURBINE UNITS 


1—5000 KVA West. 3/60/420 V. 3600 RPM EX.- 
TRACTION nozzied for 385 psig 550° TT, 2 —. 
tion openings 80,0007 at 125 psig and 16,000¢ 

7500 sq. condenser. 
s 00/4000 V. 3600 RPM 
DENSING nozzied for 375 psig 
we if 11.75% water rate, 5500 sq. ft. surface 


onden 
11250 KV Tw Ch. 3/60/480 V. 3600 RPM, Terry 
it stage EXTRACTION turbine nozzled for 250 
psig 550° TT, 40,0004 extraction at 25 psig, 995 


sq. ft. surface wo 

i— 625 KVA El. Mehy. 3/60/480 V. 1200 RPM 
with direct connected exciter, gear driven, Worth. 
multi stage NON-CONDENSING turbine 4650 
RPM now nozzied for 125 psig and 10 psig BP, 
suitable for pressures up to 300 psig. New 1949. 
Various other turbines. 


BOILERS 


1—90,000 # Sertagtals sectional header cross drum 
400% now stoker fired. 

1—50,0007 bent tube 255% WP 490° TT 
Coxe chain grate stoker and economizer. New 1939. 

2—502 HP nominal Heine water leg type 2002 WP 
480° TT Coxe chain grate stokers. New 1929. 


DIESEL 
1—2800 HP Nordberg 6900 V. 


i— 600 HP Enterprise Dual Fuel 2400 ey. 
i— 250 HP Buckeye 240 V. 60 ¢ 


STEAM ENGINE UNITS—60 cy. 


i—675 KVA Skinner Vertical Unifiow 480 V. 
2—312 ave Ames Vertical Uniflow 240 V. 
1—250 KVA Ames Vertical Unifiow 480 V. 
i—200 KVA Skinner Uniflow 230 V. 

2—187 KVA Ames Vertical Uniflow 240/480 V. 


PARTIAL LIST— WE HAVE ALL CLASSES OF POWER 


MOTOR GENERATOR SETS—60 CY. 
MER. VOLTs.0C Ac. 


600 
660 
275 
250 
G.E. 250 
Ridgway 125 
SYNCHRONOUS MOTORS—60 CY. 
Qu. HP MFR. VOLTAGE 
' 3000 G.E. 6600 


FREQUENCY CHANGERS 
MFR. CYCLES 
G.E 25/60 
Wat. 25/62'/2 
G.E. 25/60 
€ 
West. 


OIL CIRCUIT BREAKERS—Outdoor 
400 A. 37 G.E. FHKO-136-350 


e 


25/60 
25/62'/2 
60/25 
60/24 


K 
7.5 KV G.E. FKO-227-50 
- 600 V. G.E. AL-2-100 AIR 


69300 66000—33000 
66000 /114000—2400 
69000—6300 
66000 /33000—-2300, 3 ph. 
45000—2 400 /7200 
44000—7200/12470 Y 
44000—7200/12470 Y 
40935/70900 Y—14500 
34840—11000, 3 ph. 
33000—26400, 3 ph. 
34500—6900 /11950 Y 
33000—7200/12470 Y 
33000—240 /480 NEW 
33000—7200/12470 Y 
26400 /13200—2300 
25400 44000—6900 / 13800 
25410 /44000—13280 /23000 
23000—2300 /4000 
22000—7200/12470 Y 
19500—7200 /12470 Y 
13800—460, 3 Ph. 
13200—2400, 3 ph. 
3800—2300 


150 KVA G.E. 
75 KVA West. 
5000 KVA G.E. 
18750 KVA A.B.B. 
5000 KVA West. 
200 KVA A.C. 
150 KVA Wag. 
100 Kva West. 
75 KVA Wag. 
6— 2125 KVA G.E. 
1500 KVA A.C. 
450 KVA A.C. 
1250 KVA G.E. 
100 KVA G.E. 
500 KVA G.E. 
5000 KVA Mol 
450 KVA Penn. 
3— 200 KVA G.E. 
3750 KVA G.E. 
250 KVA Pitts. 
100 KVA G.E. 
150 KVA Wag. 
100 KVA G.E. 
3742 KVA G.E. 
1500 KVA A.C. 
250 KVA West. 
150 KVA West. 
100 KVA G.E. 
50 KVA West. 


EQUIPMENT 


6900—230/460 

2300/4000 Y—2300 
2300—460 

2400—230/115 

2300—575, 3 ph. 
2400—114/228 DRY TYPE 


4B&W 


BOILERS 


WATER TUBE—ASME CODE 
From ATR Tug 
Built 1943 


15,000 Ibs. steam/hr./unit—normal 

18,000 Ibs. steam/hr./unit—max. 

Design Pressurc—268 Ibs./sq. in. 

Temp., degree Fahrenheit 

Total steam at drum outlet (saturated) 
409 


Forced draft—turbine driven blowers 
Boiler heating surface . . . 1508 sq. f+. 
Fuel . . . oil or gas 


FOR DETAILED INFORMATION 
WRITE — WIRE — PHONE 


THE BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore 2, Md. 
Curtis 5050 


REBUILT SYNC. MOTORS—60 Cycle 


1—300 HP G.E. 720 RPM, 2200 V. 
1—200 HP G.E. 900 RPM, 2200 V. 
1—125 HP G.E. 1200 RPM, 220/440 V. 
i—100 HP G.E. 720 RPM, 220/440 V. 
i—100 HP West. 900 RPM, 2300 V. 
i— 75 HP West. 720 RPM, 220/440 V. 
2— 60 HP G.E. 900 RPM, 220/440 V. 


TIPPINS MACHINERY COMPANY 


REBUILT AC MOTORS—60 ee 


1—200 HP West. SI. 490 RPM, 0 Vv. 
i—200 HP G.E. SI.R., 870 220/440 Vv. 
1—125 HP West. C., 3530 
_ 1750 RPM, 220/440 V. 
FC-HT 1745 RPM, my v. 
FC, 1750 RPM, 
Tota iy Enclosed, 720 


SHEPARD NILES HOISTS 


i—3 ton AC 2— 5 ton DC 
2—5 ton AC i—10 ton AC 


PITTSBURGH 6, PA. 


1001 WASHINGTON BLVD. 


ELECTRICAL EQUIPMENT 


REBUILT N.I.S.A. STANDARDS 
AC Motors—3 phase 60 cycle 


Speed Make Wdg. 
GE 
606 GE SR 2200 V. 
600 Ideal 
720 Ajlis-Chal.SR 
3600 El.iott SC 11200 V. 
G Syn. 


Type & Dise. 
K-6338 TEFC 
IM-3 Brg. 
AV-3 Brg. 
AR-Hoist 


9NS02 
Exciter 
1800 GE SR M 
725 Ailis-Chal.SR (25 cy.) AKRY-3 Brg. 
900 GE Syn. 2200 V. TS-DC Exciter 
AR-BB 


IM 

KT-558 

K&CsS 
505 


SR 
2200 V. 
600 GE & W 
1200 Allis-Chal sik 
900 AC > 2200 V. 
1800 GE 8c 


Speed Make Wdg. 


GE sc 
1200 Rel. &West.8C 
40(2) 1200 FM SR 
1200 sc 


900 t. SR 
$0(3) 1800 AC SC/2200 V. 
ARZ TEFC 
30 1200 AC SC 226 ARZ TEFC 
K 1200 CW SC 


30 SC-BB 
25 1200 Howell sc KBB-405 TEFC 


SPECIALS 


3—150 Transformers GE 
M-G Sets 275 V. DC ate 300 AC. 2—56RZ Falk 
motors and electrical Items in stock. Lar 

Freight allowed. SEND US YOUR INQU IRIES 


ype H Form KD 1/60 33000 V. pri- see Sateen. 2—150 KW West 
Motoreducers 125 RP IL. i 
rge — new motors to 150 hp & Gearheade A 30 hp at rated discount— 


NATIONAL ELECTRIC SERVICE CO. 


735 So. 4th St., St. Louis 2, Mo. 


Phone — Chestnut 4603 


reds other 
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SEARCHLIGHT SECTION 
he 
4— 3333 KVA West. 
450 6— 2000 KVA G.E. 
4— 500 KVA West. 
3— 300 KVA G.E. 
+4 3— 200 KVA A.C. 
00 
00 
2 700 West. 2300 200 Ne 
600 G.E. 2300 240 
est. 
300 
750 
300 11000—2300, 3 ph. 
720 7200—220/440 
7200—240/480 
6900—2300 
6900/11900—2400 
1—1200 A 
16000 A 
WoLTMAN & Co. ING. 
HP Type & Dise. 
200 50 1800 FM SR HV-BB 
200 50 1200 GE 8R MT-336 
175 50 900 GE 1K 
125 50 600 CW SR SR > 
125 403600 GE SC K-4008 Exp. Pr. 
100 Fr 445-BB Peto. 
100 HV-BB 
75 TEFC-BB 
| 
60(2) 
60 ARZ-TEFC 
50 IK 
4 
' 
q 


GENERAL ELECTRIC DRAWOUT 


OIL CIRCUIT BREAKERS 

13--General Electric type MI-9 drawout type Metal Qu. Make 
Clad Switchgear, each unit containing one FK- 9 G. E 
143R, 1200 ampere, 7500 volt, 3 pole, 60,000 KVA 3 West; 
oil blast oil circuit breaker, solenoid operated, ) Wests, 
125 volt DC, complete with control switch, in- 3 Wests. 
dicating lamps, current and potentia! trans- 6 Ww ra 
formers. 

The above is one complete switchboard but can be 3 Westg. 

divided to suit your needs. 3 A-C 


NEW AND 


OUTDOOR OIL CIRCUIT BREAKERS 
(without oil) 


Type Volt Amp. Control 
FHKO- ears 73,000 600 Motor 
FHKO-136-2046 ,000 400 Solenoid 
FKO-136-2046-BS 50,000 400 Solenoid 
FO-40-37-C 37,000 400 Solenoid 
FHKO-236-1640-BS 37,000 400 Solenoid 
FHKO-136-2046 37,000 400 Solenoid 
FKO-136-1026-AS 25,000 400 Manual 
ol 23,000 400 Manual 
FKO-139-24-AS 15,000 600 Solenoid 
FHKO-136-1328-BS 15,000 600 Solenoid 
FKO-139-24-AS 15,000 1200 Solenoid 
POLE LINE SWITCHES 
Type Volt Amp. Control 
PK-5 3 pole 4,500 200  Non-Auto. 
| El. Spec. 3 pole 7,500 200 Non-Auto. 
| FKO-37 3 pole 15,000 400 Solenoid 
| FKO-37 3 pole 37,000 400 Solenoid 


OUTDOOR CURRENT TRANSFORMERS 


Type Volt 

K-202 25,000 

OA 34,000 

OB 45,000 

OB 47,000 

D-22 23,000 

K-61 37,000 150/300/5 
OA 34,500 200/400/5 
CW 34,500 800/5/5 


RECONDITIONED SWITCHGEAR 


JOSEPH P. MANYPENNY CO. 


1667 MEADOW ST. 


PHONE DE 6-3300 


PHILADELPHIA 24, PA. 


PUMPS—COMPRESSORS—BLOWERS 
1—2000 GPM 350’ Pump with 240 HP Lg 
i—750 GPM 231’ Pump with 75 HP 3 ph. motor 
2—A.8. 20 H.P. Turbe-Blowers 500 C 4 PSI 
2—600 GPM 360’ Pumps with 72 HP Turbines 
1—200 GPM 556’ Pump with 50 HP 3 ph. motor 
i—200 GPM 50 HP Turbine 
i—1100 220 Cent. Pump 
4—2000-5000 GPM & Pumps 
1—1000 GPM 280’ all-bronze Cent. Pump 
i—Kinney unused 6” Rotary Pump 
3—Bilackmer 6” Rotary Pumps 500 GPM 
3—750 & 1000 GPM Knowles Steam Fire Pumps 
1—Beach- Vacuum Pump, 110 C.F.M. 
x 10° & x 10° Triplex Pumps 
1—3” x Galland H yaulle Triplex Pump 
i—6” x 10" Gardner Duplex Pump 300 GPM 
x 14” Air Compressor 850 CFM 
i—12” x 10° Air Compressor 355 CFM 

2—12" x & Worth. Comp. 375 CFM. Vae. & Press. 
|—4-stage Norwaik Compressor 28 CFM 5000 PS! 


220 volt Compensator 

I—GE stage Blower 3000 CFM 10 PSI 
i—Spencer 30 H.P. Tur. Blower 4000 CFM 16 oz. 
i—60 H.P. DC 230 v. 1150 RPM comp. C-W Motor 
i—50 H.P. DC 230 v. 1750 RPM ball-bear Motor 
10—Nash Vacuum Pumps and Vac.-Heating Units 
4—Roots Blowers, No. 710 AF 

i—C-H 50-60 HP 220 oc lea 

HUNDREDS OF OTHER SiIZES— 


136 GRAND ST., N.Y.C. 13 CA 6-6983 


FOR SALE 
MODERN 1000 KW Turbo-Generator 


in excellent Condition 


Non-Condensing, Steel case 80 back pres- 
sure .8 P.F., 3 phase, 60 cycle, 4150/2300 
volts, alternating current, complete with ac- 
cessories, switchboard, oil circuit breaker and 
direct connected exciter. Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum. Textile, Pulp and Paper, and 
Sugar Refining Industries. 


NEWMAN & COMPANY, INC. 
6101 Tacony St. Philadelphia 24, Pa. 


SLIP RING MOTORS—3 Ph., 60 Cy. 


40 **TI. Chal. 440 8. ao. 900 
50 **C.W. 220 SR40 1745 
50 West 220 cw 1175 
500 G.E. 2300 Rebuilt 178 900 
*600 West. 440 cw 432D15 1800 
SYNCHRONOUS MOTORS—3 Ph., 60 Cy. 
With Direct Connected Exciters 
4 75 **Burke 220/440 **"13800 
2 125 **El. Mach. 
10 «6135 4000 TS 962 1200 
*200 **EI. Mach. 208 1200 
| *300 **El. Mach. 2 1200 


WORTHINGTON CENTRIFUGAL PUMPS 
2700 GPM @ 290’ w/75 HP C.W. 3/60/203V 


55 RPM 
GPM @ 290’ w/50 HP C.W. 3/60/208V/ 
1—1000 GPM @ 231° w/100 HP G.E. 3/60/220V/ 
*"NEW—**BALL BEARING—***SEP. EXCITER 


ALBERT HELLER CO. 
210 Snediker Ave., B’klyn, 7, N.Y. HYacinth 5-0800 


MODERN BOILER 


60,000¢ Steam/hr 275% pressure 
2 drum, Water Walls, New 1936 


STEPHEN A. DOUGLASS CO. 
630 Fort Washington Ave., N. Y. 33, N. Y. 


SU 50 HP 80 rpm 4160 volt 
UNUSED SYN. ‘Sant mill torque 

3—600 Amp. 15 kv G.E. metaiciad switchgear units. 

I—37'/ KVA 240/480 V. Caterpillar Diese! Gen. set. 

bat 2—1000 KW 250 volt DC 175 tb. Con. 
ur’ 

3—300 KW Rectifiers 4160 or 480 AC to 250 V. DC. 


H. BLANE JOHNSON & ASSOCIATES 
53 W. JACKSON BLVD., CHICAGO 4, ILL. 


COMPLETE DIESEL PLANT 


3—Fairbanks Morse units. 805 HP—556 
KW; 690 HP—473 KW; 300 HP—200 KW. 
Model 33-E-14. 3/60/2400 volts. New 
1940. Will sell all or part. With auxili- 
aries. Condition excellent. 


MISSISSIPPI] VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis 1, Mo. 


ORLD'S LARGEST INVENTORY 


NEW AND © 


> 


GENERATORS DIESELS 
OR PHONE 
ELECTRIC EQUIPMENT CO. 


L. D. (Long Distance) 65 : 
ROCHESTER 1, NEW.YORK: 


Explosion Proof Motor Headquarters 


2—500 KW TURBO GENERATORS 


DC, 240/120 Volts, 1200 RPM, geared to 
Westinghouse 500 KW Geared Turbines, 200 to 
300% steam pressure, condensing, modern. 


SUNDFELT EQUIPMENT COMPANY, INC. 


220 Hudson St. Seattie 4, Wash. 
LAnder 9311 


FOR SALE 


200 KW G. M. DIESEL GENERATORS 
Engine—G.M.C., 8-268-A, 8 cyl., 2 cy., 
R.P.M. Serial No. 12550, direct connected. 
250 KVA, 80% P. F., 3 
ph., cy., 480 volt with direct aan 40 
KW 1 5 volt = C. generator and excit 
P. A. HENAULT 
25167 Grand River Ave., Detroit 19, Mich. 
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10,000 KVA TRANSFORMER BANK 3—3333 KVA 1 Ph. 60 Cy. 
66000 to 33000 and 13200 volts Westinghouse 


1800 KVA 3 PHASE TRANSFORMER 6600 to 440 volts 60 Cy. 


OTHER TRANSFORMERS OR OUTDOOR 


OUTDO 
1 PH. 60 CY. OIL CIRCUIT BREAKERS POTENTIAL TRANSFORMERS 
2—1000 KVA 13800/2300 V. 1— 600 A. 110 KV GE FK 13—33000/110 V. 200 V—A GE E116 
3— 200 KVA 33000-2300/4600 V. hangs 3—33000/110 V. Westinghouse 


7— 100 KVA 33000—2300/4600 V. A. TS RV West. INDOOR 
3— 75 KVA 2400-240/480 V. 3— 400 A. 37 KV GE FK0136 OIL CIRCUIT BREAKERS 
40— 10 KVA 2400-120/240 V. 1— 400 A. 37 KV West. 0221 KV 500 MKVA West. CO-11 


15 
15 KV 
DIESEL GENERATOR 1—1200 A. 15 KV GE FHK0236 13 
390 EW Superter VER 15 KV 130 MKVA West. B-20 
400 RPM 3/60/2200-440 or 220 1— 600 A. 15 KV Condit 0-1 : 4500 V. GE K-34 


Galvanized Stee! Substation Structures — Air Break Gang Operated 
a Switches 73 KV, 37 KV & 15 KV — Outdoor & Indoor Disconnects 


TURBO-GENERATORS IN STOCK 


1—6250 kva 5000 kw 3600 rpm Allis-Chalmers 200 Ibs. 1—625 kva 500 kw DeLaval 5000 
100° SH Condensing. Will operate 275 Ibs. 615° condensing’ Generator 9/60/2300, Com operate 
without chon Generator 3/60/11500—< ‘an be 275 kw 10 Ibs. BP without change. 
changed to ,, Complete auxiliaries 1__18714 kva 150 kw Westinghouse geared 7200/900 
can be operated for inspection. Checked by factory 12 
engineer n Sept. 1951—no pairs re auire Ibs. 106° SH non-condensing. Generator 
1—1567 kva w rpm Allis-Chalmers S. 1 
condensing. Will operate 200 Ibs. 450° TT without —— kva pod kw West. rust 7200/900 rpm 150 
change, Generator 3/60/2300. Complete auxiliaries. 
1—1250 kya 1000 tw 5600 rom Westinghoues 185 Ibs. eh rpm 3/60/2300 Gen. Elec. 140 tbs. 
100° condensin: . Complete’ re- 
worked, generator , & new winding. Complete 1—1000 kw 3600 rpm 3/60/2300 Gen. Elec. 140 Ibs. 
auxiliaries. non-condensing. 
1—937 kva 750 kw 3600 rpm General Electric 150 Ibs. 1—500 kw 3600 rpm GE non-condensing 175 Ibs. 
condensing. Generator 3/60/2300. throttle 3/60/2400. 


TAMPA ARMATURE WORKS, INC. 


“Industry's Friend” 
401 S. MORGAN ST. PHONE 2-1966 TAMPA, FLORIDA } 


TURBINE 


‘ | 


-NEW-USED 
ECONDITIONED FOR SALE 
am, Gas and Electric 


Power Equipment 

~s J. PARKER THOMPSON CO., INC. 825 K. W., 240 Volt Allis-Chalmers Turbine Unit oper- 

ate at 300 pounds gage—620° F. Total Temperature— 
Condensing and Extraction. May be seen in operation 

1—125 KW 400 RPM 18714 HP Buckeye Diesel 


Generator Set with all accessories. through January, 1953. 
ae! HP Buckeye Diesel 400 RPM Belted 
ni 


ROBERT L. NEISWANDER FS6276, POWER 
ae 330 W. 42 ST., NEW YORK 36, N. Y. 


SPECIAL TRANSFORMERS—YOUR SPECIFICATIONS 
4 horizontal, 14 vertical, Westinghouse | ARROW TRANSFORMER CO., INC. 


Driving forced draft blowers—capacities rang- OIL COOLED 
ing from 39000 to 56000 CFM and 16” to 24” AIR COOLED 1932 E. Westmoreland St., Philadelphia 34, Pa. 


REBUILT 
back 
— = pressures 360 to 575+, bac PHASE CHANGERS GArfield 5-0433 RECONDITIONED 


Will sell turbines separately if desired. Price 
reasonable. 


Also—1—250 KW GE turbo generator unit, 3 1250 RP & 725 HE WESTINGHOUSE 


phase, 60 cycle, 440 volt, Used one year. 


G. M. DeROSE REDUCED VOLTAGE, AUTOMATIC, 2300 VOLTS, STARTING EQUIPMENT. 


2457 WOODWARD AVE. 3 PHASE 60 CYCLES 
408 DONOVAN BLDG. 


DETROIT 1, MICH. EMPIRE ELECTRIC CO., INC. 87 JAY STREET, BROOKLYN 1, N. Y. 
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LAND'S 44th YEAR 
MOTORS & GENERATORS, etc. 


1 YEAR GUARANTEE 


GENERATORS—250 V. D.C. Motor Driven 


KW Make T s 
1000 Al. Ch. 
250 Cr. Wh. ccD 1200 
200 West (2) SK-18 1200 
150 West. K 900 
125 G. E. (2) MPC 200 
125 El. Dy. 750 
100 Delco (4) 150 
75 Cr. Wh. 51H 150 
50 Cr. Wh. H 150 
40 West. 8 750 
35 G. E. 5 1750 
35 Al. Ch. (4) 3 wire 750 
25 G. Ey 200 
15 Start/ 750 
74 West. SK-43 750 
5 West. SK-284 750 
5 Rel. -23T 750 
3 Rel. T-14T 740 
GENERATORS—Low Voltage D.C. 
Amp. Make Voltage 
10,000 H-V-W 
10.000 J-L 
6000 El. Prod. 18/36 
5000 H-V-W 6/1 
4000 North 7 
3000 Chandey 1 
2500 Chandey 6/1 
1500 _Vv.W. 6/1 
750 H-V-Ww- 6/1 
1000 1 
1000 2. 
1000 West 24 
100 Dieht 32 
200 West. 3 
200 Burke 
125 Dieh! 4 
500 . E. 3 
1500 Century 4 
3200 G. E. 5 
325 West. i 
1000 G. E. 7 
230 V. D.C. MOTORS 
P. Make Type Speed 
250/200 Reel. Tv 400/800 
50 West. 8K 1150 
50 West. Sk 850 
25 ‘ 600 
25/50 E. D. 20-SL 1750 1315 
00 est. 3 sk 1150 
00 West. (6 8 850 
00 Rel. 651-T 850 
00 G. E. Cc 600 
00 Rel 1060T 500 
00 A-C 1150 
00 M TRO-38 25 
10/55 G.E DMC /400 
90/45 G. E. (2) RF-17 950/475 
75 E CD-155 
75 West. (6) K 1150 
75 . E. Cc 1000 
75 . 461-T 850 
75 Weat. (2) K 850 
75 West. SK 475 
75 Cr. Wh CMC-125H 375/950 
60 West. 8K 850 
60 West. SK-160 
60 West. SK 250/1000 
50 Cr. Wh CMC-FH 1 
50 G. E. CD-9 
50 West. SK-160 
50 G. E. RF-17 250/1000 
40 G. E, (3) CD-105 
40 Cr. W FH 1750 
40 West (5) 8K 7 
35 258 350/1050 
35 West. SK 250/1050 
35 West SK 11 


Speed 
507 
1175 
70 
1750 
1150 
690 

SQUIRREL CAGE MOTORS 
Make Speed 
GE(TENV) K-6335 1750 
Wagner R 1800 
1750 
865 
1175 


P2-26Z 
West. 
A. Ch AR 
G. E. XF-6335 
West. cs 
Gk Ik 
A. Ch. (2) 53R 
A. Ch. (5) AR 1890 
Century 
A, Ch. 690 
West. C86078 3540 
West. cs 870 


Partial Listing Only! 
Please Send Us Your Inquiries 


L. J. LAND, INC. 


Established 1910 


156 GRAND STREET, NEW YORK 13, WN. Y. 


CAnal 6-6976 


SLIP RING 
MOTORS 


, 60 cycle, 3 . 


HP. Make Type Speed Description 
400 G.E. 1-M 1200 
300 G.E. 1-M 1200 .B. 
200 G.E. 1-M 1200 -B. 
150 G.E. 1-M 1200 
150 G.E. 1-M 1800 .B. 
100 G.E. MT-300 1800 
100 G.E. 1-M 900 .B. 
100 G.E. 1-M 720 
75 G.E. MT-343 1200 
75 G.E. 1-M 900 .B. 
75 West. CW 720 .B. 
75 G.E. 1-M 720 .B. 
60 G.E. MT-333 1800 .B. 
40 G.E. 1-M 1800 
BRAND NEW SQUIRREL CAGE 
MOTORS 


Totally enclosed, fan cooled, explosion 
proof, open 220 or 440 Volt, 60 Cycle, 
3 Phase 
HP. Make Type Speed Description 

150 G.E. K-6326 3600 TEFCBB 
150 G.E. K-6326 1800 TEFCBB 
125 G.E. K-6326 1200 TEFCBB 
100 West. CS-607S 1800 TEFCBB 

West. 


3 B. B. open 
75 bt am CS-504 3600 TEFCBBXP 
A.C. 


75 F.M. S-445 1800 n 
75 West. S-505 1200 TEFCBBXP 
60 West. K-594S 1800 TEFCBBXP 
60 G. 1800 TEFCBBXP 
60 LA QS-444 1800 8B. B. open 
60 F.M FB-404 B. B. open 
50 K-445 1800 TEFCBBXP 
50S GE. K-405 1 TEFCB 

50 G.E CS-445 1200 S.B. drip 
50s West, K-505 900 B. 
50 G.E AR 3600 TEFCBBXP 
40 A.C. KF-365S 3600 TEFCBBXP 
40 GE CS-405 1800 8B. B. Splash 
40 West. K-405 1800 TEFCBB 
40 LA. 404 1800 TEFCBBXP 
40 G.E. CS-504S 1800 8B. B. open 


REBUILT SQUIRREL CAGE MOTORS 


200 Wagner RP-2-26 1800 S. B. 
Wagner B. 
200 E K-564 900 B. new 
150 West. cs 1800 B. 
GE. 1-K S. B. 
150 1-K 720 B. 
100 West. cs 1800 B. 
100) 1-K 1800 B. 
10) CGE. KT-347 1200 . B. 
100 West. MS 1200 B. 
100 West. cs 900 B. 
1-K oS. B. 
75 West. cs 1 B. 
75 West. cs 1200 . B. 
7 GE. 1-K 900 
75 «GE. KT-343 1200 B. 
75 West. WL-607 1200 S.B.B. 
75 «GE. KT-552 900 . B. 
75 GE. KT-352 900 . B. 
75 «GE. KT-3. 720 B. 
60 KT-333 1800 . B. 
60 «GE. 1-K S. B. 
60 West. 1200 . B. 
60 KT-346 900 . B. 
60 G.E. 1-K 900 «SB. 
50 GE. 1-K 1800 . B. 
50 Cr. Wh. R 1800 B. 
50 GE. KT-327 1800 . B. 
50 GE. KT-336 1200 B. 
50 West. cs 1200: 8B 


We have in stock explosive proof motors 220/ 
440/60/3 —_ in HP from 4 to 50 HP 900 
to 1800 RPM. We also carry in stock a large 
quantity of used electric motors from 1 HP 
up to 500 HP., generators, transformers and 
control equipment. Upon receipt of your in- 
quiries, we shall be glad to quote. 


POWER 


EQUIPMENT COMPANY 
8 CAIRN ST., ROCHESTER 2, N. Y. 
P. ©. BOX 534 — Tel: Genesee 5629 


1—400 H.P. Keeler C.P. Integral Type Water- 
tube Boiler with complete Todd Oil Burner 
Installation. Design Pressure 160#. Built 
1940. 


2—500 HP Cleaver-Brooks, 200# pressure. No. 
6 oil, complete with pumps and receiver. 
All trim. 


2—460 H.P. Springfield Sectional Header, Cross 
Drum, 250% w.p. water walls, 1946. 


1—600 H.P. B&W Sec. Headers, Long. Drum 
Boilers, 225% w.p., ASME, built 1922. 


1—300 H.P. Titusville Scotch Marine, 1254 
w.p. Fully automatic, No. 6 oil, Todd Rotary 
Burner. 


_1—490 HP Walsh-Weidner sec. Hdr. Cross 


Drum. 450 Ibs. Superheater, etc. 


1—250 H.P. Johnson Scotch Marine Boiler, 
150# W.P., New in 1950. Fully automatic. 
No. 6 oil. With all auxiliaries. 


1—200 H.P. Bigelow Scotch Marine, 150# w.p. 
Fully automatic, Ray Burner, No. 6 oil, 1940. 


2—854 HP Springfield Sec. Hdr. 225 Ibs, Super- 
heaters, etc. 


2—250 HP Erie City—3 Drum lowhead. 200 Ibs. 
—a complete Plant 1946. 200# w.p. fully 
automatic mechanical Peabody burning 
equipment. 1—Pratt-Daniels Stacks, pumps 
and heaters. 


1—310 HP Keeler “CP” Self-Contained. 160 
Ibs. With or without STOKERS. Complete 
Plant. 


1—Babcock & Wilcox FF-15 Self-contained. 
160 Ibs. Complete Plant—16,000 Ib. each. 


2—750 HP B&W Sterling, 1925, 225% w.p. 


1—125 H.P. Erie City Economic, 125# pres- 
sure. Complete with stack and trim. 1946. 


1—125 H.P. Cleaver-Brooks, 125# w.p., No. 5 
oil, 1946, pump, receiver and breeching. 


1—80 H.P. Erie City Economic, 125% w.p. Ray 
Oil Burner, fully automatic, return system 
and stack. No. 6 oil, 1940. 


1—30 H.P. Titusville, 125% w.p. 1947. No. 2 
oil. 
1—25 H.P. Bessler, 4507 w.p. No. 2 oil, 1944. 


1—15 H.P. Cleaver Brooks Package, 1257 w.p. 
No. 2 oil, 1946. 


1—10 HP Titusville Wee Scot, 125+ w.p. Light 
oil, 1946. 


Miscellaneous Scotch Marine Boilers, 75 to 150 
H.P. available. 


A Number of Self-Contained & Economic Units, 
50-150 H.P., 100-200 Lbs. Pressure. 


2—Detroit Roto-Spreader Stokers for 300 H.P. 
Boilers, nominal rating. 


Combustion Engrg., Sprecder Stoker comple'e 
with fan & Hogan Controls-Stoker. Designed 
for 600 H.P. boiler at 200% of rating, or 
1200 H.P. 


1—750 K.W. and 1—500 K.W. DC 240 V 
Generators dir. conn. to 2—Westinghouse 
non-cond. Turbines—3600 r.p.m. reduced to 
900 r.p.m. on generators. Includes switch- 
boards. 


WARNER J. SHERB, INC. 
342 Madison Avenue, New York, N.Y. 
Telephone MUrray Hill 2-9098 
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SLIP RING MOTORS 3-Ph., 60 Cy. D. C. MOTORS 
P Volts Make Speed Volts Make 
2200 on gee 230 Cr. Wh. 
325 230 G.E. 
Whae. 
Whee. 
CIRCUIT BREAKERS 330 
2—2000 amp., GG E., 3 be 1 G.E. 
2—1600 amp., ITE, 3 t 230 
1—400 amp., 7500 V., %. E., outdoor, new 


yhse. 
50 Rel. 
SORE CASE MOTORS MOTOR GENERATOR SETS 
Input V., 
Ac 


=! 


2200 
440/220 
2200/440 


440 
4000/2300 
440/220 
440/220 

44 
4000/2300 
Elliot 


me 


1K 2 440 250 
i. Chal. § 100 Al. Ch. 240/120 
KT . 440 250 


125 


440/220 


SYNCHRONOUS MOTORS aes 60 Cy. 


125 
250/125 


440/220 ca. 250/125 


TRANSFORMERS 60 cy. 
1—1500 kva, Al. Chal., et | volts, 3 phase 
1—1000 kva, G.E., 1200—480 V., 3 phase 
1— 300 ee Ai. Chal. 4600/4166 —240/120 V., 3 phase 
3— 250 kva, G.E., 
5 K 1 1— 150 hve, Whse., SK, 000 128/218 v., 3 ph. 
2200/440 A. C. GENERATORS — kva, Whee, 2400-2120/2 
1—320 kva, 660 rpm, 2300/440/220 V., G.E. 56—120/ 
PLATING UNIT 1—275 kva, 1200 rpm, 440 V., G.E. a. 
1—5,000 amp., 4/6 be (or 2,500 amps., 8/12 volts) 1—250 kva, 720 rpm, 230/440 ¥., Oe. Whse., 2400—240/480 V. 
. Munning, double commu- 1—225 kva, 908 soma. we % 3— 75 kva, Moloney, 4150—240 V. 
ont dir. conn. to 50 hp. G.E. 1—187 kva, 1200 rpm me, 6— 50 kva., G.EB., 2400—120/240 V. 
sq. cage motor. 1—150 kva, 900 rpm, "shores v., G.E. 11—50 kva, Whse., 2300-110/220 V., ary 


Volts 
2200/440 
2300/400 


BAZ 


HARRY RICE PRES 
458 SEVENTH ST. HOBOKEN, N. J. 


GENERATORS, 
AIR COMPRESSOR TRANSFORMERS, MOTORS 


5—714 HP Combustion Engineering WATER es 
1—Ingeroll-Rand size 1442 x 144% x 10 AND LATHES basce Superheaters 
Class XRE single stage, direct conn. 
air compressor, 35{ press. with 5 colon reate Sturtevant Induced Draft Fans, Sm Smoke Stacks. 


? ct Good for 250% pressure by H 
step clearance control, 150 H.P., 360 1—705 HP Stirling 4 drum with BAW 
R.P.M., 440 volt, 3 phase, 60 cyc.. perheater. Grove Chain Grate Stoker, Sturte- 
80% power factor, 50°C, engine type ALL 60 CYCLE GENERATORS with ‘Smoke Stack. Good for 250% pressure by 
or 


synch. motor, comp. with all aux- rom G00 2—8000 HP Webster Water Heaters. 


1—MeCaslin PH weket Ce for 


2 
750 ki 
2 1475 kva 600 rpm’ 2200 
DALTON SUPPLY CO. | 6—Stee! Coal Bunkers, 80 tons each. 
1 360 k 480 volt 
it 
3 


direct connect lis. 
2829 Cedar St. Phila. 34, Pa. Chalmers Motor, 3/28 /440. ‘300 RPM. (Has ex- 
tra impeller for 15,000 GPM 
1—4”x6” Dayton-Dowd Centrifu Pump direct con- 
pers ty te 125 HP General Electric-Curtis Steam 


1—100 KW General Electric 125 Volt OC Genera- 
M ELECTRIC MOTORS tor direct connected to a General Electric-Curtis 
3500 hp squirrel ca eon vole rpm 2300 volts Steam Turbine, 2- stage with reduction gear, 
2500 hp we ring, Type SO, 3000 te 1200 RPM 
1500 kva synchronous 900 rpm i—Type 1A-60 Wheeler Turbo Air Pump dircet 
800 hp slip ring connected to 75 HP — Electric-Curtis 2- 
300 hp slip ring. 705 rpm 2300 volt Stage Steam Turbine, PM. 


Diesel Engine —Steam Turbine 


kw 500 ft i—Combination Circulating Pump ard 

‘ Pump driven by 190 HP General Electric single 

6 head Stage Steam Turbine through a Westinghouse 
700 


ft. 
Reduction —_ 3500 to 7 
2—3000 kw frequency changers Sefieaee Centrifugal Pump, 200 


DEAN G. STRICKLER & Associares WATER FEED AND FUEL PUMPS 


8 Bryon Jackson centrifu: 
2 : ; y x “6 Kingsford Smith centrifu CC, 6 phase, 25 cycle, 250 RPM. 
25, ron 6, D.C. B&W ifugal « gpm, 270 ft. Volts pc with 13156, KVA General Elec: 
p 2200 motors built | Transformer. 
DuPont -7-3386 ts: 445 Volts with starting panel and ali instruments. 
j i—1000 KVA General Electric Synchronous Con- 
TRANSFORMERS AND POWER EQUIPMENT verter, Type HCG, 6 phase, 25 eyele, 750 RPM. 
19500 kva 115000/66650/40000, will rewind to 13800/ coo Volts D DC with General Elec- 
trie Travsformer, 3 phase, 25 cycle, 1::200/445 
FOR SALE 12000 Wve G.E. 115000/13800/3 /60 wilts with starting panel and geo 
1000 complete 12000/2400/4160Y /3 substations, i—500 KW Westinghouse Synchronous Co 
e phase, 60 cycle, 1200 RPM, 600 Volts "oC. wine 
DIESEL ENGINES 5000 kva G.E. one or sere! 13200 starting panel and instruments. 
33000 1—4000 KVA_ Westinghouse Transformer, 3 phase, 
25 cycle, 13200 6600 vo! 
I—360 HP Busch Sulzer-—3i2 KVA Generator 7—700 KVA Westing house. single 
1—300 HP Vern Severin—with 250 KVA Generator MINING EQUIPMENT, BALL MILLS, phase, 25 cycle, 7600 /6600 volts t toe vole 
1—480 HP Fairbanks with 406 KVA Generator CRUSHERS, CLASSIFIERS, MINE RAILS, i—Kennecott Pressure Type industrial water Filter. 
3—360 HP Fairbanks with 300 KVA Generator AND ORE CARS 1—50-Ton Electric Traveling Crane—55'5'2" Span. 
3—240 HP Fairbanks with 200 KVA Generator 6000 kva Diesel G tor built 
1—180 HP Fairbanks with 150 KVA Generator 1500 hve. Hyde-Blectric Generator onused Send for Complete Inventory 


jenerator u 
3—120 HP Fairbanks with 90 KVA Generator 750 kva Skinner Unifiow 127/220 3 condition 


1—240 KVA Ames Unaflor Steam Generating unit comparable to new, 150 ps’ MORSE BROS. 
All of the above at Bargain Prices Write, Wire or Phone 
MACHINERY COMPANY 


BOX 3073, WHITTIER STATION 2900 BRIGHTON BLVD. 


TULSA 8, OKLA. VANCOUVER, B. C. CANADA P.O. Box 1708, DENVER, COLORADO 
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H 
1800 
35 8K 850 
36 SK 350/1050 
cD 1750 
23 
oF 
300 400/1200 
200 
188 
150 v.. 
utput 
KT 50 W hse 200 Syn 
125 FT 3801 5 290/440 Syr 230 
125 550/440 250 440 
100 440 220 250 2200 
200 2200/440 1200 G 00/440 syn 
200 440 1K 0 65 G.E 00/440 sq-ca 250 
400 4 
1 
3 
42 
a 
G E N E R A | 0 R S : bas 
1 
> 
; 


INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, but POWER 
When a star appears after the name, the advertisement does not appear 


ility for errors or omissions. 


in this issue but ier in an lesue aa the previous three months. 


Air Preheater 177 
Allen-Sherman-Hoff Co.......... Second Cover 
Allis-Chalmers Mfg. Co..........- 4, 45, 48, 58 
Allpax 244 
Aluminum Co. of America ............-- e 
American Blower 33-54 
American Brake Shoe C 

American Chain & Cable Co.............. 210 
American Chimney 284 
American District Steam Co..........106, 280 
American Engineering Co................. 
American Locomotive Co. 

(Aleo Products Div.)........ 185 
American Pulverizer 221 
Armstrong Machine Works.............. 141 
Babbitt Steam Specialty Co............... 238 
Baltimore & Ohio Railroad............... 153 
Belco Industrial Equip. Div.............. bd 
Bell & Gossett Co......... brhaevneeapwras 223 
Belmont Packing & Rubber Co............ . 
Best Combustion Equipment Co., W.N..... bd 
Bituminous Coal Institute............... 54-55 
Black, Sivalls & Bryson Inc............... 239 
Blaw-Knox Construction Co.............. bd 
Boiler Engrg. & Supply Co............... bd 
Boiler Tube of America................. 222 
Bonney Forge & Tool Works............. 66 
Borden Metal Products Co................ * 
Botfield Refractories Co.................. 278 
Brown Boveri Corp............ das 
Buell Engineering Co..... exe 178 
Buffalo Pumps, Inc....... 279 
Baliders Providence Ime... 278 
Burgess Manning 
Carey Mfg. Ce., Philip...*.............. 237 
Catawissa Valve & Fittings Co............ * 
Chapman Valve Mfg. Co...... 
Chase Brass & Copper Co... : ; 32 
Chemical Process Co... ... 
Chicago Metal Hose Div. 

Flexonics Corp........ 
Chicago Pneumatic Tool Co. . 


Combustion Control Corp................ bd 
Combustion Engrg.-Superheater Inc... . .52-53 
Cooper-Bessemer Corp...............+... 262 
Copes-Vulcan Div., Continental Foundry & 

Cyclotherm Corp......... 200 
Darling Valve & Mfg. Co................. 176 
Davis Regulator Co........... 222 
Dearborn Chemical Co.................... 
DeLaval Separator Co............ 189 
DeLaval Steam Turbine Co............... 2 
Diamond Power Specialty Corp........ eo. 8-9 
171 
Eastern Gas & Fuel Associates .......... es 
Electric Machy Mfg. Co.................. 193 
Electric Products 
251 
Ernest Water Column & Gage Co.......... 284 
Everlasting Valve 242 
Fairfield Engineering Co................. 
Foster Engineering Co.................... 228 
General Electric Co. 

General Electric Co. 

(Construction Mat. Div.)................ 
Goodrich Co., 34C-34D 
Graver Water Conditioning Co........... 36 
Green Fire Brick Ce., bd 
Green Fuel Economizer Co............... 224 
Gundlach Machine Co., T.J............... 234 


Hapman-Dutton Co. 


60-61 
Mill Pump Valve 
241 
Hoffman Specialty Mfg. Corp.........-... 
Honan-Crane 
Illinois Water Treatment Co.............. ° 
International Nickel Co................. 271 
I-T-E Circuit Breaker Co............ 

196 
Jerguson Gage & Valve Co............... e 
Service 
Keasbey & Mattison Co................... 254 
Kennedy Valve Mfg. Co................... 236 
Kennedy-Van Saun Mfg. & Engrg. Corp.. .62-6% 
Kittel Muffler & Engrg., Inc.............. bd 
Kold-Hold Mfg. Co. (Platecoil Div.)...... 182 
Koppers Co., Inc. 

1 
Lubriplate Div. 

Fiske Bros. Refining Co........... 230 
Lummus Co. 

(Western Piping Supply Div.).......... 280 
Lumnite Div. 

Universal Atlas Cement Co............. 270 
143 
Manning, Maxwell & Moore, Inc.......... 265 
Martindale Electric Co....... 238 
Mason-Neilan Regulator Co............... bd 
McKiernan-Terry Corp................... 
276 
Midwest Piping & Supply Co.............. 147 
Industrial Div. 

Minneapolis-Honeywell Reg. (¢....... 30-31 
212 
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Musser 
Murray Mfg. Co., D. J 

Murray Iron Works Co 

Murray Rubber Co... 


National Airoil Burner Co. Inc. 
National Aluminate Corp..... 
National Conveyors Co., Inc.... 
National Tube Co.. 

National Valve & Mfg. 

New Hermes Inc 

Niagara Blower Co 

Nicholson & Co., W.H i 
Nordberg Mfg. Co.... .. 196-197 
Oakite Products, 
Ohio Injector Co 


Owens Illinois Glass Co. 


Pangborn Corp 


Peerless Pump Div. 
(Food Machy & Chem. Corp.)... 


Penberthy Injector Co 

Penfield Mfg. Co., Inc 

Permutit Company 

Perolin Company Inc. 

Phelps Dodge Copper Products Corp 
Philadelphia Gear Works.............. . 
Pipe & Tubular Products, Inc 

Pittsburgh Corning Corp. 

Pittsburgh Piping & Equipment Co 

Powell Co., Wm. 

Powers Regulator Co............. 
Preferred Utilities Mfg. Co.............. ‘ 
Pure Oil Co. 


Ranney Method Water Supplies, 


Raybestos-Manhattan Inc. 
Manhattan Rubber Div 


Read Standard Corp 

Reading, Pratt & Cady Div 
Republic Flow Meters Co 
Republic Mfg. Co. 

Republic Steel Corp 

Research Corp 

Revere Copper & Brass, Inc 
Ridge Tool Co 

Riley Stoker Corp 


Rohm & Haas Co. 
(Resinous Prod. Div.)... 


Roto Div. of Elliott Co..... 


175 
Schaub Engrg. Co., Fred H 

Schramm, Inc 

Sea-Ro Packing Co., Inc 

Sier-Bath Gear & Pump Co 

Simplex Valve & Meter Co 

Sinclair Refining Co 

Skinner Engine Co 

Smith Corp., A.O 

Smith Refractories Inc., Sanford 
Secony-Vacuum Oil Co 

Sorensen & Co., Inc 

Spence Engineering Co.................. 
Springfield Boiler Co 


Strong, Carlisle & Hammond Co. 


Struthers Wells Corp. 
(Titusville Iron Works Div.).......... 208 


Sun Oil Company 
Superior Combustion Industries Inc. 
Swartwout Company 


Taylor & Co., W.A.... 


Taylor Instrument Co’s...... 


Terry, Steam Tusbine. Ce... 227 
Texas Company 
Tidewater Associated Oil Co bd 
Tube Turns Inc 


Union Asbestos & Rubber Co 
United Cooling Tower Co 
United States Gasket Co 
United States Instrument Corp 


United States Rubber Co. 


U.S. Steel Corp 


Van Der Horst Corp 
Viking Pump Co 


Vogt Machine Co., Henry 


Wallace & Tiernan Co., Inc 
Walworth Company 

Warren Steam Pump Co... 
Water Cooling Equipment Co 
Watson-Stillman Co... 


Western Chemical Co... 
Western Precipitation Corp. 
28-29, 157 


Westinghouse Electric Corp. 
Westinghouse Electric Corp. 
(Sturtevant Div.)............ 


Where to Buy 

Wickes Boiler Co. 

Wiedeke Co., Gustav 
Wing Mfg. Co., L.J. 

Winslow Engrg. 

Worthington Corp 


Yarmall Cee... 26-27, 133 
Youngstown Sheet & Tube Co... 


Zallea Bros 


Professional Services ........... 


SEARCHLIGHT SECTION 


(Classified Advertising) 
H. E. HILTY, MGR. 


EMPLOYMENT 
Positions 


EQUIPMENT 
(Used or Surplus New) 


Equipment 


ADVERTISERS INDEX 

Aljon Electric Diesel Co 

American Air Compressor Corp 

American Electric Corp 

Arabian American Oil Co..............++ 286 
Arrow Transformer Co., 301 
Belyea Co., Ine 287 
Benson-Wilimzig Inc 296 
Boiler & Equipment Co. 288 
Boston Metals Co., The 299 
Boswick Electric 297 
Brew-Woltman & Co., Inc 299 
Buckeye Trading Corp 292 
Chicago Electric Co 293 
Conway Hotel 386 
Dalton Supply Co. 303 
DeRose, G.M 301 
Dovgies Ca., Stephen 300 
Electric Equipment Co., Inc.....286, 288, 300 
Electric Service Co., 

Ellis Co., A. Lee 

Empire Electric Co., Inc 

Erie Electric Co., Inc. 

Glow Electric Co. 

Great Lakes Equipment Co............... 


Hocking Valley Brick Co. 

Illinois Electric Works Inc. 

International Power Machinery Co 

Johnson & Assoc., H. Blaine 

MacCabe Co., 


Mississippi Valley Equipment Co. 
Moorhead Electrical Machinery Co. 
Morse Brothers Machinery Co. 
National Electric Service Co 
Neiswander, Robert L 

Newman & Co., Ine 

O’Brien Machinery Co. 

Ohio Valley General Hospital 
Penn Machinery Co. 

Perry Equipment Corp 

Pierce Cable Co. 

Power 

Power Equipment Co. 

Power Plant Equipment Co., Inc 
Public Service Co., of New Mexico 
Rearick, Charles B 

Ripley's Inc 

Schconmaker Co., Inc., A.G....... 
Sherb Ine., Warner J........ 
Strickler & Assoc., Dean C 
Sundfelt Equipment Co., 


Thompson Co., 

Tippins Machinery Co 

Universal Wire & Cable Co......... eeqeue 
Utilities Machinery Corp 

Vancouver Sales & Appraisals Ltd....... 303 
Wagner Co., 

Winston Machinery Co., 
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Manypenny Co., Joseph P................ 300 

104-105 
Tampa Armature Works................. 8301 
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Stickle Steam Specialties Co.............. 214 Hall & Co., 803 
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BETTER ror MANY AIR HANDLING APPLICATIONS 


MOTOR DRIVEN ASSEMBLIES—NO EXPENSIVE 
FOUNDATIONS REQUIRED 


Clarage V-belt Ready Units come in 18 sizes — capacities 
to 12,000 c.f.m. . . . within their range, the ECONOMY 
ANSWER to almost any INDOOR or OUTDOOR air handling 
requirement. 


Use Ready Units and save the expense of building separate 
motor foundations. Use Ready Units and eliminate alignment 
problems. Use Ready Units for installations in record time 
and at lowest cost consistent with quality fan equipment. 

Ready Units with or without Outdoor Covers shipped im- 
mediately. Specially constructed units for handling corrosive 
gases, etc., take a little longer. 


WRITE FOR READY UNIT CATALOG 515 giving details, 
capacities and dimensions on the most 
modern “packaged” fan units available 
today — address, CLARAGE FAN COM- 
PANY, Kalamazoo, Michigan. 


Cut at left shows standard 
Ready Unit as built in three 
largest sizes. These larger 
units, too, can be equipped 
with Outdoor Covers. 


NEERING OFFICES IN ALL PRINCIPAL CITIES CANADA: Canada Fans, Montr 


Standard Ready Units (ex- 
cept three largest sizes) 
afford protection to fan 
bearings, motor and drive 
as shown below. 


Cut below shows Ready 
Unit equipped with (easily 
removable) Outdoor Covers 
shielding all working 
parts from rain and snow. 


68 PAGES.» 


VALUABLE INFORMATION 


=e) New Manual shows how to properly 
- install and service Clarage fans, 
blowers and air conditioning units 

. valuable information adaptable 
to almost any type of fan job. Sent 
without charge to factory executives, 
engineers and maintenance officials. 


Air Han and 
Conditioning Equipment 


eol 
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Easy to Order!... 


Quick and Easy to Install! / _ 


Grinnell 


RANGE OF TYPES AND SIZES > 


Any qualified welder can make welds quickly 
and easily with Grinnell welding fittings. 
These fittings are made by a hydraulic forging 
process that assures uniform wall thickness 
at all points and true circularity throughout. 
Of seamless, one-piece construction, they can 
be cut at any angle to match up with standard 
weight, extra strong and heavier wall pipe in 
I.D. or O.D. sizes. Pressure-temperature rat- 
ings are equal to or greater than those of 
seamless steel pipe. Grinnell welding fittings 
are process stress-relieved. 


Full data on the complete line of Grinnell 
seamless carbon steel welding fittings and 
- forged steel flanges is contained in the Grinnell 
Welding Fittings catalog. Send for a copy. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


3 


Description 


Standard 
Weight 


Extra 
Strong 


Double Light Gauge 


Strong 


Nominal | Iron 
Pipe Size | Pipe Size 


90° Long Radius 


¥9"-30" | 127-30" 


90° Long Tangent 


149°-12" | 


90° Reducing 


27x34" to 6"x5” 


90° Short Radius 


1*-30" | 119"-30" 


45° Long Radius 


| %4°-30° 


RETURNS 


180° Long Radius 


42-30" | 


180° Short Radius 


1°-30" | 1!9"-30" 


180° Ex. Long Radius 


1%.214"| 


TEES — Straight 


| 


Reducing Outlet 


REDUCERS 


Concentric & Eccentric 


%°.24° | 


_ CAPS 


| 


"STUB ENDS — Lop Joint 


16°24" | 


2°-24" 


LATERALS — Straight 


1147-24" | 1147-24" 


Reducing 


114%-24" [1144 "24" 


"CROSSES — Straight 


1% °.24° | 114".24° 


Reducing 


1% °-24" | 114 °-24° 


BACKING RINGS 


2°-24° 2°-24" 


Also available in certain sizes are: 90° long 
and short radius elbows, 45° long radius 
elbows and 180° long and short radius re- 
turns in Schedules 30, 40, 60 and 80. 


Grinnell welding fittings and flanges conform 
to applicable ASA and ASTM Standards. 


Grinnell Company, Inc., Providence, Rhode Island * Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings welding fittings 
Grinnell-Saunders diaphragm valves * pipe ° 


industrial supplies ° 


engineered pipe hangers and supports 
prefabricated piping * 
Grinnell automatic sprinkler fire protection systems 


plumbing and heating specialties 


Thermolier unit heaters ° valves 


water works supplies 
° Amco air conditioning systems 
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& Permutit ion exchange processes remove dissolved mineral mat- 
ter including silica. And produce feedwater equivalent to distilled 
} water at only a small fraction of the cost of distillation. 


For high pressure power plants that means it is now possible to avoid 
boiler scale and hard-to-remove silica deposits on turbine blades. 


Demineralization is accomplished by the use of two ion exchange resins— 
Permutit Q and Permutit S. Permutit Q is a high capacity hydrogen 
es cation exchange resin. Permutit S is a highly basic anion exchange resin. 
Several arrangements of equipment are used depending on the individual 
requirements—composition of the raw water, volumes to be treated, 
boiler pressures and operating conditions. Permutit will cooperate with 
you in selecting the hookup best suited for your boiler plant. Write today 


for full information. 
TWO STEP WITH DEGASIFIER: In large demin- THREE STEP WITH DEGASIFIER: Extremely econ- 
eralizing plants, a degasifier is usually included as an omical and effective arrangement for waters containing : 
inexpensive means for removing carbon dioxide. relatively high amounts of sulfates and chlorides. = 
j TWO STEP WITHOUT DEGASIFIER: No repump- MIXED BED: An extremely compact arrangement. 
ing required. Used where total quantities are not very Both cation and anion exchangers are in the same . 
great or with waters of low bicarbonate content. unit. Used alone or as a final step. 


The selc manufacturer of both ion exchangers 


and water conditioning equipment of all types. 
THE PERMUTIT COMPANY, Dept. P-2, 3 


330 West 42nd Street, New York 36, NH. Y: 


Permuilt Company of Coaada, Lid. 


"i 
\\ 
The equipment described 1s also turnished in muitiunit arrangements to treat whatever quantities of water are required and to meet all operating conditions. 


